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Executive Summary 
This scoping summary report has been prepared to summarize the activities during, and the results of, 
the official 45-day public scoping period from January 28, 2011 to March 14, 2011 for the U.S. Navy F-
35C West Coast Homebasing Environmental Impact Statement (EIS). The EIS will address the Navy 
proposal to base the F-35C Lightning II, the carrier variant of the F-35 Joint Strike Fighter, at either Naval 
Air Facility (NAF) El Centro, Imperial County, California or Naval Air Station (NAS) Lemoore, Kings County, 
California.  

Scoping not only informs the public about the proposed action and alternatives, but also identifies the 
issues and concerns that are of particular interest to the affected communities. Public input is used to 
assist resource specialists in data collection and analysis during the development of the Draft EIS. A 
Notice of Intent (NOI) was published in the Federal Register on January 28, 2011 and in local 
newspapers. Notification and coordination letters were sent to federal, state, and local agencies; elected 
officials; American Indian tribes; individuals; and various interest groups most likely to be interested in 
the proposed action. These letters were mailed concurrently with the publication of the NOI in the 
Federal Register. The NOI described the proposal, provided public meeting dates and times, and 
initiated the comment period. The Navy held two public scoping meetings in an open house format, one 
in El Centro on February 15, 2011, and one in Lemoore on February 17, 2011. A total of 187 individuals 
signed in at the meetings, including federal and state elected officials, the media, city government 
agencies, local community planning groups and local school representatives. 

The public had four ways to provide comments during the scoping period: 1) providing written 
comments at the scoping meetings, 2) speaking with a stenographer who recorded the comments at the 
scoping meetings, 3) submitting comments electronically on the project website, or 4) submitting 
comments by mail to the Navy’s project manager. During the comment period, a total of 253 comments 
were received, 217 of which expressed support of the proposed action. Table ES-1 summarizes the 
number of comments submitted through the various methods made available to the public. 

Table ES-1. Comment Method Summary 
Method of 
Comment 
Submittal 

El Centro & 
Vicinity 

Lemoore & 
Vicinity General 

Total Number of 
Comments 
Received 

Written Comments 
at Scoping 
Meetings 

9 17 ͞ 26 

Oral Comments to 
Stenographer 4 14 ͞ 18 

Website 23 71 ͞ 94 
Mailed 83 29 3 115 
Total 119 131 3 253 
Note: Duplicate comments submitted via different methods were only counted once. 

 

Several Spanish-speaking Navy project team representatives were available to facilitate communication 
with Spanish speaking community members at the scoping meetings. Independent Spanish interpreters 
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present at the scoping meetings translated several Spanish oral comments from the public to the 
stenographers who recorded them in English. All written comments submitted at the scoping meetings 
and by mail were provided in English. Although the project website could receive both English and 
Spanish comments, only English comments were submitted on the website. 

More than 85 percent of comments expressed support for the proposed action. Concerns identified 
through the comments generally included:  

• Need for improved land use policies regarding the protection of installations 

• Base closure at NAS Lemoore if the F-35C is not homebased at Lemoore 

• Base security due to the location of NAF El Centro in relation to the United States – 
Mexico border 

• Alternative sources of energy and fuel usage 

• Impacts to airspace designations 

• Minimization of cultural resource impacts to the area tribes 

• Increases in noise 

• Evaluation of cumulative impacts 

Several elected officials commented on the proposed action including: U.S. Congressman Bob Filner, 
California Senator Michael Rubio, California Assemblyman David Valadao, Mayors of El Centro and 
Lemoore, as well as Mayors of Hanford, Coalinga, Selma, Clovis, Fowler, Shafter, Madera, Visalia, and 
Merced and the Corcoran City Council (all from the vicinity of Lemoore). Comments provided by elected 
officials were positive in nature and in support of homebasing at the base in their respective areas. 
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1.0  INTRODUCTION 
Scoping is a fundamental part of the National Environmental Policy Act (NEPA) process. Scoping not only 
informs the public about the proposed action and alternatives but identifies issues and concerns that 
are of particular interest to affected communities. This scoping report summarizes the activities during, 
and the results of, the official 45-day public scoping period from January 28, 2011 to March 14, 2011 for 
the U.S. Navy F-35C West Coast Homebasing Environmental Impact Statement (EIS). The EIS will address 
the Navy proposal to base the F-35C Lightning II, the carrier variant of the F-35 Joint Strike Fighter, at 
either Naval Air Facility (NAF) El Centro, Imperial County, California or Naval Air Station (NAS) Lemoore, 
Kings County, California. This scoping report accomplishes the following: 

• Provides an outline of the scoping process 
• Describes the scoping meeting format and schedule 
• Summarizes comments received during the scoping period 
• Identifies major issues and concerns voiced in scoping meetings, comment forms, website 

comments and letters 

2.0  SCOPING PROCESS 
Scoping provides opportunities for the general public, government agencies, and interest groups to 
learn about the proposed action and alternatives, suggest alternative approaches to meet the need, and 
provide input on the proposed project. Public input is used to assist resource specialists in data 
collection and resource analysis during development of the draft EIS. Public involvement planning 
materials were prepared to define how the scoping process would be performed, describe the purpose 
and objectives of scoping, and provide 
organizational direction (meeting format and 
activities). These planning materials also 
identified assigned roles and responsibilities, 
presented scoping support materials (e.g., 
mailing list of project stakeholders, meeting 
handouts, comment forms, and newspaper 
advertisements), and meeting dates and 
locations.  

Official notification of the Navy’s proposal 
began with the publication of the Notice of 
Intent (NOI) on January 28, 2011 in the Federal Register (Attachment A). On the same day the NOI was 
published in the Federal Register, display advertisements were placed in the following newspapers: 
Imperial Valley Press and Adelante Valle (in Spanish) for the El Centro, California area and The Fresno 
Bee and Hanford Sentinel for the Lemoore, California area (Attachment B). The display advertisements 
summarized the proposal; provided the time, dates, and locations of the scoping meetings; and 
described the four ways to submit scoping comments.  
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Selection of these newspapers relied on input from the Community Plans and Liaison Officers and Public 
Affairs Officers (PAOs) for NAS Lemoore and NAF El Centro. These newspapers service the potentially 
affected communities around the respective bases. In addition to the day of the NOI (or nearest 
subsequent publication date), newspaper advertisements were published the week before each meeting 
and on the three consecutive days before each meeting (Table 1). Each newspaper determined the 
placement of the paid notices. 

Table 1. Scoping Newspaper Notifications and Display Advertisement Schedule 

 
Three other methods were used to announce the NOI and scoping period for the EIS. On January 28, 
2011, the Navy issued a press release which was made available to the local media in the vicinity of NAF 
El Centro and NAS Lemoore, and to the San Diego regional media where Commander Navy Region 
Southwest is headquartered (Attachment C). The Navy also sent out approximately 190 scoping 
notification letters to individuals; federal, state, and local agencies; elected officials; American Indian 
tribes; and various interest groups most likely to be interested in the proposed action. The mailing list 
for this effort was derived from existing mailing lists from previous NEPA projects associated with the 
bases, and contacts identified by installation PAOs, which were validated and updated with current 
contact information (Attachment D). 

On February 14, 2011, a day prior to the El Centro scoping meeting, a media event was held at NAF El 
Centro, which was attended by media organizations KYMA Yuma Channel 11 NBC affiliate and the 
Imperial Valley Press. On February 16, 2011, the day prior to the Lemoore scoping meeting, a media 
event was held at NAS Lemoore and a total of four representatives from media organizations attended: 
KGPE Fresno Channel 47 CBS affiliate, KSEE Fresno Channel 24 NBC affiliate, KFSN Fresno Channel 30 
ABC affiliate, and the Fresno Bee.  

Newspaper City/Town Dates Page Number 

Imperial Valley Press El Centro, California 

January 28, 2011 
February 8, 2011 
February 12, 2011 
February 13, 2011 
February 15, 2011 

A5 
A2 
A2 
B7 
A7 

Adelante Valle 
(Spanish language weekly) El Centro, California February 3, 2011 

February 10, 2011 
5 
2 

The Fresno Bee Lemoore, California 

January 28, 2011 
February 10, 2011 
February 15, 2011 
February 16, 2011 
February 17, 2011 

A8 
A4 
A4 
A8 
A6 

The Hanford Sentinel Lemoore, California 

January 28, 2011 
February 10, 2011 
February 15, 2011 
February 16, 2011 
February 17, 2011 

A9 
A7 
A8 
A6 
A4 
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3.0  SCOPING MEETINGS  
3.1 SCHEDULE AND LOCATION 
The Navy held two public scoping meetings at locations convenient to the public in El Centro, California 
and Lemoore, California. The schedule and location of each meeting is provided in Table 2. 

Table 2. Scoping Meeting Schedule and Locations 

NAF El Centro Tuesday, February 15, 2011 
5:00 pm to 8:00 pm 

Southwest High School 
2001 Ocotillo Drive 
 El Centro, CA 92243 

NAS Lemoore Thursday, February 17, 2011 
5:00 pm to 8:00 pm 

Lemoore Senior Center, Gene Stebbins Building 
789 S. Lemoore Avenue (S. 18th Avenue) 
Lemoore, CA 93245 

 

3.2 FORMAT AND PUBLIC INVOLVEMENT MATERIALS 
The meeting format and public involvement 
materials were designed to enhance public 
understanding of the NEPA process while 
emphasizing the public’s role in shaping the 
proposal. Scoping meetings were conducted in 
an “open house” format to create a comfortable 
atmosphere for attendees – one in which they 
could speak individually with Navy 
representatives. During the scoping meetings, 
Navy project team representatives (i.e., Navy 
personnel, civilian Navy staff, and support contractors) were available to explain the proposed project 
and alternatives, answer questions about the project, and describe the environmental impact analysis 
process and related time line. Several Spanish-speaking Navy project team representatives were 
available at the scoping meetings to aid in the discussions and help translate project information to 
Spanish speaking community members. Poster displays located throughout the open house provided 
information on the National Environmental 
Policy Act and areas of analysis, Homebasing 
project overview, F-35 Program, options for 
Homebasing, aircraft noise, and the public 
involvement process. In addition to poster 
displays, an informational project video was 
projected and an F-35 Lightning II flight simulator 
allowed the public to experience what it would 
be like to operate an F-35 aircraft from a cockpit 
seat.  
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Meeting attendees were welcomed at the entrance and asked to sign scoping meeting sign-in sheets. 
Scoping Factsheet Booklets (English and Spanish versions) containing copies of the poster displays with 
additional project information were handed 
out to meeting participants (Attachment E). 
Comment forms provided to those 
attending the scoping meetings were 
designed to either be filled out and 
submitted at the scoping meeting comment 
table or filled out later and mailed to the 
Navy. Additionally, a stenographer and an 
independent Spanish interpreter were 
present to record oral comments.  

3.3 ATTENDANCE 
Table 3 outlines the number of attendees and comments received at each meeting. A total of 187 
individuals signed in at the meetings, which yielded 26 written comments and 18 oral comments to the 
stenographer.  

Table 3. Scoping Meeting Comment Summary 

Scoping Location Attendees Written 
Comments 

Oral 
Comments 

Total 
Comments 

Southwest High School 
El Centro, California 46 9 4 13 

Lemoore Senior Center, Gene Stebbins Building 
Lemoore, California 141 17 14 31 

TOTAL 187 26 18 44 
 
At the El Centro meeting, attendees included representatives of federal and state elected officials, city 
government agencies, elected officials, and local community planning groups (Table 4). At the Lemoore 
meeting, representatives of federal and state elected officials, city elected officials, representatives of 
government agencies, local school representatives, and local planning groups were present (Table 4). 

Table 4. Elected Officials, Agencies, and Community Groups at Scoping Meetings 
El Centro Scoping Meeting Lemoore Scoping Meeting 

Representative for Congressman Bob Filner, 51st 
District (Juanita Salas) 

Representative for U.S. Senator Dianne Feinstein 
(Shelly Abajian) 

U.S. Border Patrol (David Kim) Representative for Congressman Devin Nunes, 21st 
District (Rudy Mendoza) 

Mayor of El Centro (Efrain Silva) Representative from State Senator Rubio (Alicia 
Jacobo) 

Superintendent of the Seeley School District Mayor of Lemoore (William Rodarmel) 
Imperial County Superintendent of Schools Kings County Board of Supervisors (Doug Verboon) 
School Board Trustee Lemoore Chamber of Commerce 
President of El Centro Chamber of Commerce Union High School Board of Trustees 
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El Centro Scoping Meeting Lemoore Scoping Meeting 
Assistant Imperial County Executive Officer Kings County Supervisors 
Navy League Lemoore City Council 

Lemoore Planning Director 
Lions Club 
Rotary Club 
West Hills College 

 

3.4 MEDIA 
The El Centro scoping meeting held at Southwest High School on February 15, 2011, attracted three 
media organizations: KSWT Channel 13 CBS affiliate (television), Imperial Valley Press (newspaper), and 
El Sol Del Valle Imperial (Spanish newspaper). During the Lemoore scoping meeting held at Lemoore 
Senior Center on February 17, 2011, five media 
organizations attended: KFSN Channel 30 ABC affiliate, 
KGPE Channel 47 CBS affiliate, KSEE Channel 24 NBC 
affiliate, and KMPH Channel 26 FOX affiliate. The 
Lemoore Commanding Officer and the Public Affairs 
Officer accommodated an unplanned request to film in 
front of the FA-18C Hornet on base during the scoping 
meeting held February 17, 2011. All of the media 
organizations conducted interviews with team 
representatives and members of the public. 

4.0  SCOPING COMMENTS 

The public was invited to comment on the proposal prior to, as well as during and after, the scoping 
meetings. 

4.1 METHODS 
Overall, there were a total of 253 comments received during the comment period from January 28, 2011 
to March 14, 2011. Numerous comments were received after the scoping comment period ended and 
are included in this report. There were four methods to provide comments:  

• Provide written comments at one of the meetings 

• Provide comments orally to stenographer at one of the meetings (Spanish interpreter available) 

• Submit comments electronically via the project website www.navyf35cwestcoasteis.com  

• Mail written comments, postmarked by March 14, 2011 to: 
U.S. Navy F-35C EIS Project Manager 
Naval Facilities Engineering Command, Southwest 
Attn: Code EV21.AK 
1220 Pacific Highway, Bldg. 1 
San Diego, CA 92132 
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Table 5 summarizes the method by which each of the 253 comments was received during the comment 
period from January 28, 2011 to March 14, 2011, as well as comments received after the scoping period 
ended. A total of 119 comments referred to homebasing in El Centro, 131 comments referred to 
homebasing in Lemoore, and 3 comments were not site specific. 

Table 5. Comment Method 
Method of Comment Submittal Number of Comments Received 

Written Comments at Scoping Meetings 26 
Oral Comments to Stenographer 18 
Website 94 
Mailed 115 
Total 253 
Note: Duplicate comments submitted via different methods were only counted once. 

 

4.2 COMMENTS AND ISSUES ANALYSIS  
4.2.1 WRITTEN COMMENTS AT MEETINGS 

Twenty-six written comments were received at the scoping meetings (9 at El Centro and 17 at Lemoore). 
All comments submitted in writing at the meetings were provided in English. 

El Centro 

There were nine total written comments 
submitted at the El Centro meeting, two 
of these comments were pre-prepared 
and seven were written on comment 
forms provided at the meeting. One of 
the pre-prepared comments was in 
support of homebasing at El Centro, 
stating benefits to the local economy as 
well as benefits of infrastructure 
expansion in the community. The other 
pre-prepared comment was voicing concerns over noise and suggested a change in flight path from that 
currently used. Out of the seven comments submitted on comment forms at the meeting, three 
comments were in full support of homebasing at El Centro. Another two comments stated that 
homebasing at El Centro would have beneficial aspects on the economy; however; one of these 
comments also stated that the person was a senior citizen who was concerned about increased noise. 
Two comments stated specific issues of concern, one being an increase in the noise environment and 
the other concerns about border control and security. 

Lemoore 

There were 14 written comments on comment forms, plus 3 pre-prepared written comments, submitted 
at the Lemoore meeting, for a total of 17 comments. Two of the pre-prepared comments were in 
support of Lemoore homebasing and discussed the economic benefits and stimulus that this would have 
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on the community. The other pre-prepared comment was from the school district, welcoming the Navy 
to the community and providing basic information about the schools in Lemoore.  

On the 14 comment forms, 12 were supportive of homebasing at Lemoore, one comment was neutral, 
and one comment was inquiring if the base would 
close if the F-35s were not homebased at Lemoore. 
Many comments addressed specific reasons why 
Lemoore should be selected over El Centro, such as 
existing and newer community services and 
facilities, adequate airspace, and that 
environmental effects would remain the same or 
be similar to the current effects of the F-18. One of 
the 12 supportive comments also raised a question 
about fuel usage and relative noise of the F-35 as 
compared to the F-18.  

4.2.2 STENOGRAPHER COMMENTS 

Eighteen individuals submitted oral comments to stenographers at the scoping meetings (4 at El Centro 
and 14 at Lemoore). In several cases, independent Spanish interpreters translated Spanish oral 
comments into English for the stenographers to record. 

El Centro 

At each meeting, a stenographer captured oral comments verbatim. The El Centro meeting yielded four 
oral comments. All four comments expressed general support for the proposal, while three of the 
comments specifically addressed support from the school board and school districts. One comment 
from a retired fighter pilot supportively addressed multiple issues, stating benefits of selection of El 
Centro over Lemoore due to existing infrastructure, community services, airspace, and ideal flying 
weather. He also addressed beneficial socioeconomic impacts of homebasing at El Centro in the 
community. 

Lemoore 

There were 14 oral comments received at 
the Lemoore meeting. Six comments were 
clearly expressing support of homebasing in 
Lemoore, another six stated specific issues 
relating to the proposed action, and two 
were expressing concerns. Several 
comments discussed specific issues in 
support. For instance, five comments in 
support mentioned economic benefits to the 
Lemoore community and others made the 
argument that Lemoore already had the 
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existing necessary infrastructure. Two comments were concerning airfields or airspace, one stating that 
Lemoore had existing airfields and resources and the other was inquiring about changing the Central 
Valley MOA from 5,000 feet to 8,000 feet. Two people brought up the issue of encroachment and 
suggested that the city should proactively stop housing from moving west of Highway 41. One person 
was concerned about impacts from noise.  

4.2.3 WEBSITE COMMENTS 

Ninety-four comments were submitted on the 
project website (23 for El Centro and 71 for 
Lemoore). Based on available data, the project 
website had been accessed 324 times as of March 
31, 2011. Of the 324 visits to the projects website, 
268 were from first-time visitors and 56 were from 
returning visitors. Although the project website 
could receive both English and Spanish comments, all 
comments submitted through the website were 
provided in English. 

El Centro 

The website yielded a total of 23 comments from the 
public related to homebasing in El Centro. All 23 
comments were of a positive nature and did not identify concerns. Four people made arguments in 
favor of homebasing at El Centro due to the fact that this would be closer to the aircraft carrier and 
would therefore, be more fuel efficient. Many comments stated the weather in El Centro was ideal for 
flying and was an important reason why homebasing should occur there. Some comments discussed the 
vast open land surrounding El Centro and the benefits of this for training and minimization of noise to 
residents. In most cases in which sound was referred 
to, jet noise was called “the sound of freedom.” An El 
Centro tribal representative provided very detailed 
information regarding the archaeological and 
cultural significance of the area to the Quechan 
people. Many other comments referred to beneficial 
economic benefits that the homebasing in El Centro 
would have on the local economy. Many pointed out 
the current unemployment rate of 28 percent and 
how homebasing in El Centro would improve this 
situation. Many comments relayed full support and 
pointed out that local municipalities are currently 
creating land policies that would protect the base 
from encroachment and development.  
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Lemoore 

The website yielded a total of 71 comments from the public relating to homebasing of the F-35C in 
Lemoore. Of the 71 comments, a total of 67 comments directly relayed strong support for homebasing 
in Lemoore. The categories of topics that were most frequently commented on included: community 
facilities and services, socioeconomics, land use, and infrastructure and utilities. Many of the comments 
touched on community facilities and services. Half of the comments relating to community services 
were promoting school adequacy and the other half were positively discussing the community support 
for the Navy and how this would be beneficial for the Navy if the F-35C were homebased in Lemoore.  

Many website comments discussed the socioeconomic benefits that homebasing in Lemoore would 
have on the community, and a handful of these also commented saying that Lemoore homebasing 
would have the least fiscal impact on the nation. Many Lemoore website comments also associated 
infrastructure and utilities and related back to socioeconomic impacts. Most comments stated that 
because Lemoore already had sufficient infrastructure and necessary updates existing and in place that 
Lemoore would be the most cost efficient choice for F-35C homebasing for the Navy.  

There were many land use comments, which directed attention to encroachment of residential areas in 
Lemoore west of Highway 41 into the flight zones and stated a need for proper zoning to ensure this did 
not continue. These comments stated support of Lemoore homebasing and addressed zoning changes in 
order to support the project. Two comments mentioned the significant greenbelt as a positive aspect of 
Lemoore and one specified that the underlying land was alluvial fill unlike El Centro where there is a 
fault line. In terms of noise, there were a handful of comments related to noise; however, all Lemoore 
website comments relating to noise were positive. Many comments related to noise relayed the fact 
that in Lemoore, the sound of the jets was the “sound of freedom” and very much welcomed. Others 
commented that there would not be much of a change in terms of noise since they currently house the 
F-18s. 

4.2.4 MAILED COMMENTS 

One-hundred fifteen letters were received within the comment period from January 28, 2011 to March 
14, 2011. Of the 115 letters, a total of 83 commented on homebasing in El Centro, 29 commented on 
homebasing in Lemoore, and 3 were not site-specific. All comments submitted by mail were provided in 
English. 

El Centro 

There were 83 mailed comments relating to homebasing in El Centro. El 
Centro Representative, Bob Filner, provided a letter stating strong 
support for homebasing in El Centro and highlighted the proximity to 
local training ranges as a benefit. Multiple comments expressed strong 
support for homebasing in El Centro due to ideal year round flying 
weather, available facilities for tactical air training, supportive 
community, central location, as well as benefits to the local economy.  
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The Imperial County Board of Supervisors submitted a letter expressing thanks for the opportunity to 
submit comments and also commented on the incomparable flying weather in El Centro, and the appeal 
of open land and air space. 

Lemoore 

There were 29 mailed comments relating to homebasing in Lemoore. A letter from the Mayor of 
Lemoore, Mayor Willard Rodarmel, expressed support and recognized the beneficial socioeconomic 
impacts that homebasing would have on the Lemoore community. Another letter from Senator Michael 
Rubio expressed strong support for homebasing in Lemoore, highlighting the existing infrastructure 
support, community support, as well as the benefit to the socioeconomics that this action would bring. 
There were also three comment forms that were received by mail. One stated concerns of further air 
space restrictions if homebasing were to occur in Lemoore and supported homebasing for El Centro. The 
remaining two mailed comment forms expressed full support of homebasing in Lemoore. One stated the 
agricultural nature of the landscape worked well with flight traffic and that homebasing would boost the 
economy beneficially; the other stated the presence of community support. The Mayor of Coalinga 
wrote a letter expressing full support for homebasing in Lemoore. District Four Supervisor Judith G. Case 
from the County of Fresno Board of Supervisors, wrote a letter of support for the homebasing of the 
F35-C at NAS Lemoore, citing the base’s contribution to the area as the mutually beneficial relationship 
between the region and the base. The County of Kings, State of California Board of Supervisors adopted 
a full resolution in support of homebasing in Lemoore, and urging funding in the U.S. Defense Budget for 
fiscal year 2011-2012. Lemoore Union High School District and Armona Union Elementary School District 
also adopted resolutions on March 24 and April 7, 2011 respectively, advocating stationing the Super 
Hornet, the new F35-C Joint Strike Fighter and Unmanned Aerial Vehicles at NAS Lemoore. A letter from 
Assemblyman of the Thirtieth District, David Valadao, postmarked on April 1, 2011, strongly supported 
homebasing the F-35C in NAS Lemoore due to its potential positive impact to the community. Lastly, a 
letter from the Kings County Military & Veterans Coalition, postmarked on April 12, 2011, strongly 
supported homebasing in Lemoore, not only because of the strong economic benefits it would provide 
to the community, but also due to heavy reliance on the services NAS Lemoore provides to the large 
population of veterans, especially retirees, in the central valley. 

General 

Three letters were submitted that did not 
express support or concern for either El Centro 
or Lemoore specifically. These letters were from 
the Native American Heritage Commission 
(NAHC), the Aircraft Owners and Pilots 
Association (AOPA), and the National Park 
Service (NPS). The NAHC reported that their 
search of Sacred Lands File did not result in 
resources being found within half of the area of 
potential effect. The NAHC also provided a list of 
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nearest tribes that should be consulted for knowledge of cultural resources in the project area, which 
have been added to the mailing list for the project. However, it should be noted that the NAHC search 
for sacred lands and tribes focused on the San Diego area, not the two potential homebasing sites. The 
Navy will be coordinating with NAHC and other interested parties regarding the potential for impacts to 
cultural resources related to the specific alternative homebasing sites.  

The AOPA recommended that if any changes to special use airspace occur as a result of the F-35C West 
Coast homebasing then an ad hoc committee should be formed for purposes of coordination. The 
United States Department of the Interior, National Park Service suggested project correspondence with 
Sequoia and Kings Canyon Parks, Death Valley National Park, and Joshua Tree National Park to include 
evaluation of direct, indirect, and cumulative impacts on National Park natural and cultural resources 
and visitor experience. The superintendents of these parks have been added to the public mailing list for 
the project. 

4.3 COMMENT RELEVANCE TO EIS 
Many of the 251 comments submitted addressed multiple issues. Table 6 provides a listing of topics that 
will be addressed in the EIS and summarizes the number of comments that included these issues, both 
positive and negative.  

Table 6. Comment Relevance to EIS 

Topic/Issue/Concern Number of 
Comments 

1. General Support  217 
2. General Opposition  0 
3. Purpose and Need  1 
4. Proposed Action and Alternatives  2 
5. NEPA Process/Public Involvement  11 
6. Specific Resources  - 
  a. Airfields and Airspace  91 
  b. Noise  23 
  c. Air Quality (including climate change)  5 
  d. Safety and Environmental Health (including air safety) 9 
  e. Land Use (including AICUZ/RAICUZ)  115 
  f. Infrastructure and Utilities  127 
  g. Aesthetics and Visual  0 
  h. Socioeconomics  158 
  i. Community Facilities and Services  146 
  j. Environmental Justice  0 
  k. Hazardous Materials and Waste  1 
  l. Biological Resources  6 
  m. Topography, Geology, and Soils  2 
  n. Water Resources  2 
  o. Cultural and Traditional Resources  3 
  p. Evaluation of Cumulative Effects  11 
  q. Energy 4 
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Based on this overall analysis, the public at both Lemoore and El Centro generally expressed support for 
the proposed homebasing of the Navy F-35C aircraft in their communities. The primary issues raised 
during scoping related to: socioeconomics, community facilities and services, infrastructure and utilities, 
and land use. To a lesser extent, scoping comments focused on airfields and airspace, noise, and the 
evaluation of cumulative effects.  

More than 85 percent of comments expressed support for the proposed action. Primary concerns 
identified by comments included:  

• Need for improved land use policies regarding the protection of installations 
• Base closure at NAS Lemoore if the F-35C does not get homebased there 
• Base security due to the location of NAF El Centro in relation to the U.S. – Mexico border 
• Alternative sources of energy and fuel usage 
• Impacts to airspace designations 
• Minimization of cultural resource impacts to the area tribes 
• Increases in Noise 
• Evaluation of cumulative impacts 

Concerns regarding the proximity of NAF El Centro to the United States – Mexico border were 
categorized under Safety and Environmental Health. Evaluation of Cumulative Effects includes issues 
such as base closure and realignment concerns.  

Table 7 summarizes comments received from individuals, agencies and community groups, and elected 
officials, as well as the homebasing location(s) of concern. 

Table 7. Comments Received 
Source El Centro Lemoore 

Elected 
Officials 

House of Representatives, Member of 
Congress, Bob Filner 
 

California State Senate, Michael Rubio 
California Legislature, David Valadao, 30th District 
Corcoran City Council, Ron Hoggard, City Manager 
Mayor of City of Hanford, Dan Chin 
Mayor of Lemoore, Willard Rodarmel 
Mayor of City of Madera, Robert Poythress 
Mayor of City of Coalinga, Ron Lander 

Mayor for City of El Centro, Efrain Silva 

Mayor of City of Selma, Kenneth Grey 
Mayor of City of Clovis, Harry Armstrong 
Mayor of Shafter, Garry Nelson 
Mayor of Merced, William Spriggs 
Mayor of Fowler, David Cardenas 
Mayor of Visalia, Robert Link 

Federal 
Regulatory 
and State 
Resource 
Agencies 

El Centro Lemoore 
U.S. Department of Homeland Security, 
El Centro Sector Border Patrol N/A 
Quechan Indian Tribe 

El Centro and Lemoore 
United States Department of the Interior, National Park Service 
Native American Heritage Commission 
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Source El Centro Lemoore 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Local 
Agencies, 
Businesses, 
and 
Community 
Groups 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Allstate Insurance Akers School 
Ametza LLC Armona Union Elementary School District 
Arctic Air Central Union School District 
Imperial County Building & 
Construction Trades Council City of Lemoore 

Imperial Valley Joint Chambers of 
Commerce 

County of Fresno, State of California, Board of 
Supervisors 

Ball Appraisal Service County of Kings, State of California, Board of 
Supervisors 

Brawley Chamber of Commerce Friends of NAS Lemoore / Kings County Economic 
Development Corporation 

Brawley Inn Kern County Board of Supervisors 
Budget Inn & Suites Kings County Association of Governments 
Burgers and Beer Kings County Economic Development Corporation 
Calexico Chamber of Commerce  Kings County Military & Veterans Coalition 
Capitol Strategies Group Lambert Enterprises 
Central Union High School District Lemoore Chamber of Commerce 
Century 21 Lemoore Union High School District 
Childers and Associates Lemoore Tire and Auto Service 
Community Valley Bank Master Storage 
Construction Trades Council Moveman 
Coni S. Stokely Insurance Services Neutra Elementary School 
County of Imperial, Board of 
Supervisors San Joaquin Valley College, Aviation Campus 

Credit Bureau of Imperial County Stratford Elementary School 
DB Pump and Supply Tulare County Board of Supervisors 
Desert Commercial Bank 

 

Desert Cruisers Car Club 
Ed Snively Realty 
El Centro Chamber of Commerce and 
Visitors Bureau 
El Centro Motors 
EW Corporation 
Ewing, Johnson and Graves Attorneys 
Fifth Avenue Books 
Five Crowns Marketing 
Gary Mamer Farms 
Gates Photography 
Golden Valley Seed 
Grasso’s Italian Restaurant 
Horton, Knox, Carter and Foote 
Attorneys at Law 
Hunter Employment 
Imperial County Behavioral Health 
Systems  
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Source El Centro Lemoore 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Local 
Agencies, 
Businesses, 
and 
Community 
Groups 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Imperial County Board of Supervisors 
Imperial County Building and 
Construction Trades Council 
Imperial County Workforce 
Development Board 
Imperial Hardware Company 
Imperial Printers 
Imperial Valley College Foundation 
Imperial Valley Food Bank 
Imperial Valley Home Inspection 
Service 
Imperial Valley Joint Chambers of 
Commerce 
Imperial Valley Regional Occupational 
Program 
Jack Brothers Inc. 
KXO AM 1230/FM107.5 
Labor Ready 
Locke Air Conditioning & Custom Sheet 
Metal Inc. 
Locke Air Services 
Manpower 
Masters Construction 
Museum of History in Granite 
Modern Paint and Autobody Shop 
Nana Dora’s Inc. 
Onsite Labor 
Ormat Technologies 
Pepsi Cola 
Pioneers Memorial Healthcare District 
Prince and Associates Realtors 
RDBCO Inc. 
Regional Governmental Affairs 
Committee of Brawley and El Centro 
Chambers of Commerce 
Ron’s Mobile Notary Service 
Sanders Inc., Architecture/Engineering 
Seeley Union School District 
Shamrock Foods Company 
Smith-Kandal Insurance and Real Estate 
SLA Paving Inc. 
Skipco Grading and Paving 
Southwest Signs Systems 
The Rock Coffee Shop and Café  
Tiger Advertising 
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Source El Centro Lemoore 
Local 
Agencies, 
Businesses, 
and 
Community 
Groups 
 

Torrence’s Farm Implements 
Tyler Insurance Agency 
University of California 
Vacation Inn 
Valley Auto Management LLC 

El Centro and Lemoore 
Aircraft Owners and Pilots Association (AOPA) 

Individuals El Centro Lemoore 
34 Persons 80 Persons 

 
4.4 PUBLIC MAILING LIST 
In addition to providing comments during the scoping period, the public, government agencies and 
interest groups were encouraged to continue their participation by requesting that their contact 
information be added to the project mailing list on sign-in sheets, comment forms, and the project 
website. In all, 153 individuals, agencies, and interest groups were added to the public mailing list.  

5.0  CONCLUSION 
Scoping for the Navy Joint Strike Fight F-35C West Coast Homebasing was completed successfully as part 
of the NEPA EIS process. The Navy provided the public with extensive notification of the proposal and 
scoping process. Opportunities to 
comment through various means were 
provided and meetings were held in 
locations to afford the public access to 
information on the proposal and 
provided an opportunity to express any 
concerns or issues with the proposed 
action. Attendance at the scoping 
meetings and comments submitted 
support these conclusions.  
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J. Time: 12 p.m.-3:30p.m. Members 
'J[ the pu!Jlic vvishinE; lu aHenJ the 
meeting will need to show photo 
identification in order to gain access to 
the meeting lncatinn. All p&rticipants 
are subject to security screening. 

4. Locution: Capitol Visill>rs Center. 
SVC 201/200, Washington, DC. 

5. Purpose of the Meeting: This is the 
2011 Organizaliuual Meeting uf the 
USMA Board of Visitors (BoV). 
MemLer» 'Jf the Bmw.! VIi ill Le pruviJeU 
updates on Academy issues. 

li. Agenda: The Academy leadership 
will pruviJe the BuarJ uptlates un the 
following: l-SMA mission. vision, 
priurilie» anJ inilialives. the CaJel 
Leader Development System (CLDS). 
and FY2U 11 budget. 

7. Public's AccessibiJity to tile 
Afeeting: Pursuant to 5 U.S.C. 552b and 
41 CFR 102-3.140 through 102-3.163. 
and the availability of space, this 
meeting is open to the public. Seating is 
,m n fir::.t-comn hnsis. 

ll. Committee's Designated Federal 
Ufficer or 1-'oint of Contact: Ms. joy A. 
Pasquazi, (845) 938-5078, 
]oy.J-'asquazj(i;u s. ann y.mil. 

Any memUer uf lhe pu!Jlic is 
permitted to file a written statement 
w ilh lhe USMA Bl>anluf Visitors. 
Written statements should be sent to the 
Designated Federal Officer (DFO) at: 
United States :VIilitary Academy, Ofiice 
of the Secretary of the General Staff 
(MAS\,). fl4R Switt Rom!. VVnst p,1int, 
NY 10\J!:o!li-1\JLI!J or faxed to the 
Dr:signtltrd Frdr:rnl Officrr [DFO) tlt 
[!::145) Y3tl-3214. Written statements 
mnst hn rr:r.r:ivnd nn ltltr,r thnn fivr, 
·working days prior to the next meeting 
inl>rtler lu pruviJe lime fur ml:'m!Jer 
consideration. By mle. no member of 
the public allemling upenmeelings vvill 
he alJ,wveO to present rJnestions from the 
floor or speak to any issue under 
cnnsiderfltion hv the RotnO. 

Brenda S. Bowen, 
Anllv FeJerul Registw· Liui~o11 Offic&r 
FRDoc.20ll 1883Filodl 27 ll;8:15aml 

BILLING CODE 3710-0&-P 

DEPARTMENT DF DEFENSE 

Department of the Navy 

Notice of Intent To Prepare an 
Environmental Impact Statement for 
U.S. Navy F-35C West Coast 
Homebasing and To Announce Public 
Seeping Meetings 

AGENCY: Department uf lhe Navy. DuD. 
ACTION: 1\nticr,. 

SUMMARY: Pursuant to Section 102[2)(c) 
'Jflhe National Environmental Policy 

Act of 1969, as implemented by the 
Council uu Environmental Qualitv 
regulations [40 Code of Federal · 
Regulations [CFRl parts 1500-1308), the 
DepflftmP.nt oft he NAvy [NAvy) 
announces its intent to prepare an 
F:mrir,mment&llmpHct St&tement (F.IS) 
to identify and evaluate the potential 
environmental c-msequc:nces ass•)ciat·~'d 
·with providing facilities and functions 
to h•)mebase the F -33C: Joint Strike 
l"ighter (lSI') aircraft on the West Coast 
uf the Uniled Stales. Under lhis 
pwposal, a total of seven active-duty F/ 
A-18C Hornet aircraft squadrons and 
one tleet replacement squadron (FRS) 
·will progressively transition from F/A-
1RC Hornnt 1drcmft to thn morr: 
advanced F-3SC JSF beginning in 201G. 
This trnnsition will occ11r <"!S 11 onr,-fm
one replacement. The aging FA-ltlC 
Hurnel aircraft are ex peeled lu Ue 
replaced with F-35C aircraft by 2025. 
The Navy will evaluate lwu Ua~ing 
options (plus a no action alternative) to 
efficiently and economically transition 
the F-35C aircraft into the fleet. This 
basing action is consistent with past 
Navy strike-fighter homebasing actions. 

Dates and Addresses: Public scoping 
meetings are scheJuled lu receive ural 
and/or written comments on 
environmental cuncerns lhal shuuhl Le 
addressed in the EIS, as follows: 

1. Tuesday, February 15, 2Ull, at the 
Southwest High Scho(d. zon1 Ocotillr) 
Drive, El Centro, CA. \J2243 [located in 
Imperial County. C:alitim1ia). 

2. Thursday, l'ebruary 17, 2011, at 
Lemoore Senior Center, 789 South 
Lemoore: Avenue (1Rth Avenue), 
Lemoore, CA (located in Kings County. 
Cnlifornin). 

Each meeting will occur from 5 p.m. 
tu 8 p.m. The meetings will Lean open 
house format with informational 
displays and materials available for 
public review. The public will have an 
opportunity to submit written 
cnmmnnt:> on rmvironmr,ntnl cnncnrns 
that should be addressed in the C.S. 
N11VV F-:i!lC Wnst Const H,1mr~bnsing 
EIS. Navy staff·will be present at these 
'Jpen houses tu an~v..,er l{Uesliuns. 
FOR FURTHER INFORMATION CONTACT: U.S. 

Navy F-35C West Coast Home basing 
F:IS Prnjnrt Mi!nngnr: Nnvnl Fnciliti•;::. 
Engineering Command, Southwest: tJlY-
532-2799. 
SUPPLEMENTARY INFORMATION: As a 
replacement for the :'\ravy's aging F/A-
1RC Hornnt idrcmft, thr: US. Cnngrr:ss 
has authorized and appropriated for the 
procummrmt of F-:i!lC JSF, thn nr:xt 
generation strike-fighter for the Navy. 
The F-35C is a highly aJvancetl. single
engine, single-seat. supersonic, multi
rule strike-ilghter aircraft that can 

operate from conventional runways and 
aircraft carriers antl include~ sleallh 
features that makes it difficult to detect 
on radar. This aircraft will provide the 
:\"i:WY with enhanced 1.var-fighting 
capabilities while achieving efficiencies 
in uperations antl suppurl. 

The: proposed actirm would provide 
facilities and functions to suppmt 
hume!Jasing a lola! uf une hunJreJ (100) 
F-3.'iC flircrfl.ft (seven SCJUArlrnns of 1 n 
aircraft each. plus up to 30 aircraft in 
the FRS) at tlh; selected West Coast 
homebasing location. I3y 2025, when the 
prugram is complete. the 109 F/ A-18C 
aircraft currently homebased at Naval 
Air Station (NAS) Lemoore ·will have 
hr;rm mplnr.r;O with 100 F-3.'iC nircrnft. 

The sr:lecteO homehAse instAll&tinn 
may require some construction, facility 
renovations and utility upgrades in 
order to accommodate the new aircraft. 
.Facililv cunslruclion and muJificatiun 
wonld. occur prior to and continue 
throughout the F-3SC arrivals. The F-
35C woulO opr,rntn within r;xisting 
airspace and at existing training ranges. 

The purpose of the proposed action is 
to replace aging Pacific Fleet FA-18C: 
Hornet aircraft ·with the F-J5C while 
meeting the aircrews' associated 
training and readiness requirements. 
The need for the proposed action is to 
sn PJl<1rt thr; Nnvy's :VInritimr, .Stmtngy by 
maintaining strike fighter capability in 
the Pacific Fltlet wilh the more 
advanced F-35C. 

During the initial planning process to 
identify suitable homebase locations for 
the F-35C, the :\"avyevaluated 134 
Depa1tment of Defellse installations 
<"!g<"dnst thr, npnl'i!tir,nnl <"!00 fndlities 
requirements necessary to support the 
hume!Jasing uf the F-35C. Taking inlu 
account these requirements and the 
purpose of and need for the proposed 
action, the preliminary screening 
process identified two potential west 
cnn:>t hnmnhnsing lnr.ntinns: NAS 
Lemoore. located in Kings County, 
Cnlifnrnin nnd Nnvnl Air Fncility (NAFJ 
El Centro, located in Imperial County. 
California. 

In order t<) maximize efficicncv of 
support facilities, simulation deVices 
and on-site suppc•rt personnel. the Navy 
intends to base all its west coast F-35C 
aircraft alone lt>cation. AccorJingly. 
initial action alternatives to be 
cunsitleretl are Lasing seven F-35C lleet 
SfjllArlrnns H.nO ,me F-:i.'iC FRS at either 
:\"AS Lemoore or :\"AF El Centro. 
Arlrlitinnnllv, thn U.S. Nnvy F-3!1C VVr:st 
Coast Home basing EIS will evaluate a 
:\"n Action Altr,rnntivr, nt r:nch ofthr: 
potential home base locations to provide 
a Uaseline fur comparison aml analysis 
of the enviwnmental consequences 
assuciateJ w ilh lhe Uasing alleruatives. 
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No decision will be made to 
implement any allernalive unlil the U.S. 
Navv f-35C \Vest Coast Home basing 
EIS iJrocess is completed and a Record 
of Decision is signer! hv the i\ssistHnt 
Secretary of the ~avy (Energy. 
Instf!llfltions rmrl F:nvirnmm:nt) or 
designee. 

Rr:somu: <Hnns to hr: nrlrlrr:ssnrl in the 
U.S . .'\avy F-3SC West Coast 
Homt:hnsing F:IS >vill inclurlr:, but not hn 
limited to: Air quality. noise 
environmtnl, lanJ use, socioeconomic~. 
infrastructure and commnnitv services. 
nalural resources, biulu~;;ical iesuurces, 
cultural resources. safety and 
environmental hazards. The analysis 
will evaluate direct and indirect· 
impacts. and \\iill account for 
cumulative impacts from other relevant 
activities in the area of~AS Lemoore 
;mrl NAF F:I C.nntrr,. RPlr:vnnt nnd 
reasonable measures that could avoid or 
mitigate ·~;nvirc·nmcntal effects ·will also 
be analyzed. Additionallv, the .'\avy will 
ullllert~ke any cun~ulta.ti~ns reLtuir~J Uy 
all applicable laws or regulations. 

The Navv is inilia.ting thl:' ~coping 
pwcess to identify community concerns 
and issues that should be addressed in 
thr: TT.S. 1\",n;y F-::l!'if: Wnst C.onst 
IIomebasing EIS. Federal. state. local 
<"!g,;ncir:s, <mrl int,;rnstr:rl pmties nnrl 
persons are encouraged to provide 
r.nmmnnt::; on thn pmposnrl 11r.tion t hnt 
clearly describe specific issues or topics 
'Jf env irunmental concern lhal the 
commenter believes that the Navy 
~huulJ cL>nsiJer. 

Public scoping comments may be 
~uLmiltl:'t.i Juring the 4.5-Jay puLlic 
cnmment period (from ]filliHll"V 2fl. 2011 
through March 14. 20 11). All comments 
will rr:crdve the same attentinn rmrl 
consideration in the preparation of the 
EIS. GJmments may be submitted either 
orally or in writing at the two scheduled 
public scc•ping meetings: electronically 
through the project Web site at: http:! I 
Wl"Vl"V.llOl'J1d5 cwestcoasteis. com; and/or 
may be mailed to: U.S. :t\avy F-35C 
WeSt Coast Homebasing EIS Project 
Manager: Naval Facilities Engineering 
Command. Southwest (Code EV21/AKJ; 
1220 Pncifir. Highwny. Rlrlg. 1, ,',<"ill 
Diego, CA !o!2132. All public scoping 
r.nmmnnt::; on thn T-.s. N.wy F-~5 Wr:st 
Coast liomebasing EIS. both \\iritten and 
<1f<"d. m11st hP suhmitt,;d or pn:>tm;ukr:d 
no later than March 14. 2011. 

Dated: Januarv :?.5, :?.011. 

D.J. \\Ierner, 
U;;ut;;nrmt Cnmmrmder,JI!r!gA Ar!Fnrnte 
r;enemf".~ Cnrps, F.S. Nm;.r, Pedem! R;;gi.~ter 
Un.iwn Offir:Ar. 
FRDoc. ~Oll-Hl64 Filed 1-<!7-11: ll:45 am] 

BILLING CODE 3810-FF-P 

DEPARTMENT OF EDUCATION 

Notice of Submission for OMB Review 

AGENCY: Department of Education. 

ACTION: Comment request. 

SUMMARY: The Director, Information 
Collection Clearance Division. 
l\egulalt>ry lnfurmaliun .:Vlana.gemenl 
Services, Office of Management invites 
comments on the submission for OMB 
reviRw AS l"f:'JUirerl hv the P&pen.vmk 
Reduction Act of 1993 (Pub. L. 104-13). 

DATES: Interested persons are invited to 
suhmit r.r,mmr:nts nn or hr:forr: Fnhrunrv 
20, 2011. 

ADDRESSES: Written comments should 
be addressed to the Office of 
Information and Regulatory Affairs, 
Atlenliun: EJ uca.Liun Desk Officer. 
Office of:\Ianagement and Budget, 725 
17lh Street, NW .. Room 10222 . .:\ew 
Executive Office Building, Washington. 
DC 20503. be faxed to (202) 3'j5-5806 or 
,;-mi!ilr:rl to 
oim_ snbmission'Womb.eop.goJT with a 
r.r.: to J(;'Dor.kct,\.fgr'iiJr:d.gmr. Plr:nsn n,-Jtn 
that written comments received in 
respl>nse lu this notice will be 
considered public records. 

SUPPLEMENTARY INFORMATION: Section 
3506 'Jf lhe Paperwork ReJuctiun Acluf 
1995 (44 U.S.C. Chapter 35) requires 
that lhe Office uf Mana~;;emenl anJ 
Rurlget (OMR) provirle intp,resterl 
Federal agencies and the public an early 
opportunity to uJmmP.nt on information 
collection requests. The OMB is 
particularly intp,resterl in r,,-Jmments 
which: (1) Evaluate whether the 
propc•sed collection of information is 
necessary for the proper performance of 
the functions of the agency, including 
whether the information will have 
practical utility: (2) Evaluate the 
accuracy ofthe agency's estimate ofthe 
burden of the proposed collection of 
information. including the validity of 
the methodology and assumptions used: 
l:il Enhnnr.r: thr: qunlity, utility, nne\ 
clarity of the information to be 
r.nikCtr:rl: <mrl l4l 'vlinimi?r: thn burrlnn 
of the collection of information on those 
wlw are VJ respuml. incluJing lhruugh 
the use of appropriate automated. 
electronic. mechanical. ur uther 
technological collection techniques or 
other forms of information technology. 

Dated.: ]dlntary :?.5. :?.011. 

DaHin A. King. 
Director, Information Co!Iection Clearance 
LJivision, Regulatory Information 
Alanagement Services, Office of:Hanagement 

Otl'ice ofthe Secretary 

T_r.:pe of Rt~view: Extensiun. 

Title of Collection: ED--524 Budget 
lnDJrmaliun .:\un-Cunstrucliun Prugrams 
form and Instructions. 

OMB Control Number: Hl!o!4-UIJOtl. 
Agency Fonn .1VumbeJfs): Department 

of Education (ED) 524 Form. 
Frequency of Responses: New awards. 
Affected Public: Private sector: 

businesses or other for-profit. 
Total Estimated Number of Annual 

Ht~sponses: 18.DOO. 
Total F:stimated Annual Burden 

Hours: 330.750. 
Abstmr.:l: The ED 524 form a.nJ 

instructions are included in U.S. 
Uepartmenluf EJucatiun Jiscreliunary 
grant application pack&ges and are 
needed in order for applicants to submit 
summary-levp,\ hurlget rlfltfl hy hurlget 
category, as well as a detailed budget 
nnrrntivn, tn rr:qunst tmrl instify thnir 
proposed grant budgets which are part 
of their grant applications. 

Requests for copies of the information 
collection submission for OMB re•·iew 
may be accessed from the Reglnfo.gov 
Web site at http://vnvw-reginfo,gov/ 
publir!do/PRA.Main or frnm thr: 
Depa1tment's Web site at http;/ I 
cdir.~tvdu]d.gmr, hy snlnr.ting thr: 
"Browse Pending Collections''link and 
by clickin~;; unlink number 4.451. When 
you access the information collection. 
click un "Duwnloacl Altachmenb" lu 
view. \1\Tritten requests for information 
should be addressed to U.S. Department 
of Education, 400 Maryland Avenue, 
SW .. LBJ. Washington. DC 20202-4537. 
Requests may also be electronically 
mailed to the Internet address 
ICDor.kct,\1gr'~l'd.gor,rnr ti·1xnrl to 202-
401-IJ\ol2U. Please specify the complete 
title of the int:Jrmatirm collection and 
OMD Control Number when making 
yuur re4uesl. 

Ind.ivirlwds wh,-1 nse A 
telecommunications device for the deaf 
(TDD) mAy c&ll the FRrleral Infnrm&tir,n 
Relay Service (FIRS) at 1-0U0-077-
8330. 
]FRDoc. 2011-1929 Filed 1-27-11; 8:4:i am] 

BILLING CODE 4000-0i-P 

DEPARTMENT OF ENERGY 

Notice of Availability of the Final Long
Term Management and Storage of 
Elemental Mercury Environmental 
Impact Statement 

AGENCY: Department of Energy. 
ACTION: Notice of availability. 

SUMMARY: Thr: Dr:pnrtmr:nt ,-1fRnnrgy 
(DOE) announces the availabilitv of the 
Fhwl Lon~-Twm _1\.fanogennml u~1d 
Storage of Elemental Mercury 
Environmentul Impuct Stal~:~ment (DOE/ 
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The Navy Invites You to Open House Public Scoping Meeting on the 
U.S. Navy F-35C West Coast Homebasing Environmental Impact Statement 

The U.S. Department of the Navy w ill prepare an Environmental Impact Statement (EIS) in accordance w ith the National Environmental 
Policy Act of 1969 (as implemented by t he Council on Environmental Quality Regulat ions (40 Code of Federal Regulations Parts 1500-
1508)) t hat w ill evaluate potential environmental effects associated with basing t he F-35C Joint Strike Fighter (JSF) aircraft on the West 
Coast of the United States. Under this proposal, a total of seven active-duty F/A-18C Hornet squadrons and one f leet replacement 
squadron (a total of 100 aircraft) wou ld progressively transition to the more advanced F-35C JSF beginning in 2015. Two locations were 
identified that are potent ially suitable for West Coast homebasing: Naval Air Station Lemoore, Kings County, California and Naval Air 
Facility El Centro, Imperial County, cal ifornia. Alternatives for homebasing at t hese locations and taking no homebasing action will be 
evaluated in the EIS. No decisions about the proposal have been made and the impact analysis has not yet started. 

The Navy is initiat ing a seeping process to ident ify community concerns and local issues that w ill be addressed in the EIS. As part of the 
EIS public participation process, the Navy plans to hold two open house public scoping meetings to obtain input from t he publ ic on 
what should be st udied in the EIS. The meetings w ill be conducted using an open house format with informat ional d isplays and 
materials available for public review. There will be no formal presentations. Navy staff w ill be present at these open hou ses to answer 
general q uestions on the homebasing action and the EIS process. Please attend at either of the two locations at your convenience 
anytime between 5:00p.m. and 8:00p.m. 

Tuesday, February 15, 2011 
Southwest High School 
2001 Ocot illo Drive 
El Centro, Ca liforn ia 92243 

Thursday, February 17,2011 
lemoore Senior Center, Gene Stebbins Building 
789 S. l emoore Avenue (S. 18th Avenue) 
Lemoore, California 93245 

Please visit our website at: www.navyf3Scwestcoasteis.com for informat ion regarding the proposed project. Please submit all 

comments by March 14, 2011 to ensure they are considered during preparat ion of the Draft EIS. During the 45-day scoping period from 
January 28 through March 14,2011, t he publ ic can provide comments in four ways: 1) provide written co mments at the seeping 
meetings, 2) speak with t he stenographer who will record your comments at the seeping meetings, 3) submit comment s electronically 
on the project website www.navyf3Scwestcoasteis.com, or 4) mail comments to: 

~· - :l<:IJ' 

Imperial Valley Press 

The Fresno Bee 

The Hanford Sentinel 

U.S. Navy F-35C EIS Project Manager 
Naval Facilities Engineering Command, Southwest 

Attn: Code EV21.AK 
1220 Pacific Highway, Bldg. 1 

San Diego, CA 92132 

(If\ i!1.1 ;rom 

El Centro, California 

l emoore, California 

l emoore, California 

!!mn· 
January 28, 2011 
February 8, 2011 

February 12, 2011 
February 13, 2011 
February 15, 2011 

January 28, 2011 
February 10, 2011 
February 15, 2011 

February 16, 2011 
February 17, 2011 

January 28, 2011 
February 10, 2011 
February 15, 2011 

February 13, 2011 
February 16, 2011 
February 17, 2011 
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El Depart amento Naval de los Estados Unidos Le lnvita a Las Reuniones de 'Scoping' Estilo Casa Abierta Sobre La 
Declaration de lmpacto Ambiental para el Basado del F-35C en Ia Costa Oeste 

El Departamento Naval de los Estados Unidos va a preparar una Declaracion de lmpacto Ambiental (EIS por sus siglas en ingles) en 
conformidad con Ia Ley de Polftica Nacional en Materia de Medio Ambiente (NEPA) de 1969 (como implementada por el Consejo de 
Regulaciones de Calidad Ambiental (40 Codigo de Regulaciones federales, Partes 1500-1508)) el cual evaluara los efectos ambientales 
potenciales asociados con el basado de las aeronaves f·35C Joint Strike fighter (JSF) en Ia Costa Oeste de los Estados Unidos. Bajo esta 
propuesta, un total de siete escuadrone-s de servicio activo de F/A·18C Hornet y un escuadrOn de reemplazo de flota (un total de 100 

aeronaves) seran progresivamente reemplazados por el mas avanzado f·35C JSF comenzando en 2015. Dos ubicaciones fueron identificadas 
e n las cuales seria posible basar e l F·3SC en Ia Costa Oeste: Ia Estaci6n Aerea Naval Lemoore, Condado Kings, California y Ia lnstalaci6n Aerea 

Naval El Centro, Condado Imperial, California. Las al ternativas para basa r el f·35C en estas ubicaciones y Ia alternativa de no tomar acci6n 
para e l basado, seran evaluadas e n e l EIS. Nose ha tornado una decisiOn sabre Ia propuesta y e l a nat isis sobre el impacto no ha comenzado. 

El Departame nto Naval esta iniciando e l proceso de 'seeping para identificar las preocupaciones de Ia comunidad y temas locales que seran 

investigados en el EIS. Las reu niones seran conducidas en un formate esti lo casa abierta con exhibiciones infor macionales y materiales 
disponibles para Ia revisiOn pUblica. No habra presentaciones formales. Representa ntes del Departamento Naval estaran present es e n estas 

reuniones pa ra contestar pregunt as generales sobre Ia acci6n del basado del f·35C y el proceso del EIS. Por favor participe en una de las dos 
ubicaciones a su mejo r conveniencia en cualquier mement o entre las horas de 5:00p.m. y 8:00p.m. 

Martes, febrero 15, 2011 

Jueves, febrero 17, 2011 

Southwest High School 
2001 Ocoti llo Drive 
El Centro, California 92243 

lemoore Senior Center, Gene Stebbins Building 
789 S. l emoore Avenue (S. 18th Avenue) 
Lemoore, Californ ia 93245 

Por favor vi site nuestra pagina de Internet: www.navyf3Scwestcoasteis.com para obtener mas informacion sobre este proyecto. Por favor 
provea sus comentarios a mas tardar el14 de marzo, 2011 para asegura r que sean co nsider ados e n el EIS preliminar. Durante el periodo de 
'scoping' de 45 dias, desde enero 28 hasta marzo 14, 2011, el publico podra proveer comentarios de cuatro modos: 1) proveer comentarios 
por escrito durante las reuniones, 2) hablar con nuestro taquigrafo para registrar sus comentarios durante las reuniones, 3) proveer 
comentarios electr6nicamente a \raves de nuestra pagina de Internet www.nayvf35cwestcoasteis.com, o 4) enviar sus comentarios por 
co rreo a Ia siguiente direcci6n: 

... . 
Adelante Valle 

U.S. Navy F-35C EIS Project Manager 
Navall=acilities Engineering Command, Southwest 

Attn: Code EV2l.AK 
1220 Pacific Highw ay, Bldg. 1 

San Diego, CA 92132 

(lfll'7.1 i1Wo1 

El Centro, California 
·l!ltl'i't 

February 3, 2011 
February 10, 2011 
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ED II 
RELEASE 

FORII.VIl.\.1EDIATE RELEASE 

NAVY PUBLISHES NOTICE OF INTENT 

Public Affairs Office 
Commander U.S. Fleet 
Fot-ces CommaJtd 
1562 Mitsclter Avenue, 

Suite 250 
Nonolk, Va. 235ll-2487 
(757) 836-3600 
Fax: (757)836-3601 

Press Rei ease 03-11 
January 7:7, 2010 

TO PREPARE WEST COAST JSF HO:MEBASING EIS 

A Notice of Intent (NO I) will be published in the Federal Register tomorrow announcing the 
Navy'> iuLeuL Lo ptep<U e "'' Euvii omueuL.! Impa"L SLaLemeuL (EIS) ihaL will ev.!uaLe the 
potential environmental effects associated with basing the F-35C Joint Strike Fighter (JSF) 
aircraft on the West Coast of the United States. :Jnder this proposal, a total of seven active-duty 
F/A-18CHornet squadrons and one fleetreplace:nent squadron (FRS) (a total of 100 aircraft) 
will progressively transition from the F/A-18CHornet aircraft to the more advancedF-35CJSF 
beginning in 2015. This transition will occur as~ one-for-one replacement. 

During the initial planning process to identify suitable home base locations for the F-35C, the 
Navy evaluated 134 Department of Defense installations against the operational and facilities 
requirements necessary to support the homebasir.g of the F-35C. The preliminary screening 
process identified two potentially suitable West Coast home basing locations: NAS Lemoore, 
located in Kings County, California and Naval Air Facility (NAF) El Centro, located in Imperial 
County, California. 

In order to maximize efficiency of support facilities, simulation devices and on-site support 
personnel, the Navy intends to base all its West Coast F-35C aircraft at one location. 
Accordingly, initial alternatives to be considered in the U.S. Navy F-35C West Coast EIS are 
basing seven F-35C fleet squadrons and one F-35C FRS at either NAS Lemoore or NAF El 
Centro. Additionally, a No Action Alternative will be evaluated at each of the potential 
homebase locations to provide a baseline for comparison and analysis of the environmental 
consequences associated with the basing altern at ves. 

The Navy is initiating the scoping process to identify community concerns and local issues that 
will be addressed in the EIS. As part of the EISpublic participation process, the Navy plans to 
hold scopingmeetings next month to obtain public input on the scope of the EIS. 

-more-
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JSF WEST COAST HOM EBAS ING EIS -2-2-2-2 

Scoping meetings will be held on the following days, al the following locations: 

L Tuesday, February 15, 2011, at the Southwest High School, 2001 Ocotillo Drive, El 
Centro, CA 92243 (located in Imperial County, Califomia). 

2. 11mrsday, February 17, 2011 at Lemoore Senior Center - Gene Stebbins Building, 
789 S Lemoore Avenue (S 18th Avenue), Lemoore, CA (located i11 Kings County, Califomia). 

Each meeting will occur from 5:00p.m. to 8:00 p.m. The meetings will be conducted using an 
open house fonnat wiU1 infom1ational displays and materials available for public review. The 
primary purpose of scoping is to provide the public an opportunity to submit comments on 
environmental concems that should be addressed in the U.S. Navy F-35C West Coast 
homeba~ing EIS. Allhough many details regarding this basing effort can only be detennined 
after thorough analysis, Navy staff will be present at these open houses to answer general 
questions on the home basing action and the EIS process. 

Comments may be submitted electronically at the project website, 
www.navvf35cwestcoasteis.com, or through the mail by sending them to: 

U.S. Navy F-35C West Coast Homebasing EIS Project Manager; Naval Facilities 
Engineering Conunand, Southwest, Attn: Code EV21.AK, 1220 Pacific Highway, Bldg. 
1, San Diego, CA 92132; (619) 532-2799. 

-USN-
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Title First Last 
Position 
Organization (1) 
Organization (2) 
City, ST Zip 

Dear Salutation Last : 

5090 
Ser N45/xxx 
January 28 , 2011 

The U. S . Department of the Navy (Navy) provides notice that it is 
preparing an Environmental Impact Statement (EIS) for the proposed 
homebasing of the u.s . Navy F- 35C Lightning II Joint Strike Fighter (JSF) 
on the west coast . The EIS will evaluate the potential environmental 
consequences of providing facilities and functions on the West Coast of 
the United States to support homebasing F- 35Cs as a replacement for the 
aging FA- lBC Hornet aircraft in the Pacific Fleet . 

The Navy is holding two public seeping meetings at the times and 
places listed in t he enclosed Notice of Intent EIS release information . 
Representati ves of the Navy will be available at the meeting to answer 
questions and recei ve oral and/or written comments on environmental 
concerns that should be addressed in the EIS . We invite your 
participation . 

Additional information is provided in the enclosed release information 
and at the project website : www . navyf35cwestcoasteis . corn . Public 
comments can be submitted by attending one of the public seeping meetings 
and providing oral and/or written comments , by submitting comments 
electronically through the project website , or by mailing comments to : 
u.s . Navy F- 35C West Coast Homebasing EIS Project Manager ; Nava l 
Facilities Engineering Command, Southwest ; ATTN : Code EV21 . . li.K ; 1220 
Pacific Highway, Building 1; San Diego , CA 92132 . Comments must be 
postmarked by March 14 , 2011 . 

Thank you for your interest in this project . 

Sincerely, 

G. L. EDiiARDS 
Environmental Readiness Division 
By direction 

Enc losure : Notice of Inten t EIS Release Information 

Copy to : Commander , u . s . Pacific Fleet (NOlCE) 
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JSF WEST COAST HOM EBAS ING EIS -2-2-2-2 

Scoping meetings will be held on the following days, al the following locations: 

L Tuesday, February 15, 2011, at the Southwest High School, 2001 Ocotillo Drive, El 
Centro, CA 92243 (located in Imperial County, Califomia). 

2. 11mrsday, February 17, 2011 at Lemoore Senior Center - Gene Stebbins Building, 
789 S Lemoore Avenue (S 18th Avenue), Lemoore, CA (located i11 Kings County, Califomia). 

Each meeting will occur from 5:00p.m. to 8:00 p.m. The meetings will be conducted using an 
open house fonnat wiU1 infom1ational displays and materials available for public review. The 
primary purpose of scoping is to provide the public an opportunity to submit comments on 
environmental concems that should be addressed in the U.S. Navy F-35C West Coast 
homeba~ing EIS. Allhough many details regarding this basing effort can only be detennined 
after thorough analysis, Navy staff will be present at these open houses to answer general 
questions on the home basing action and the EIS process. 

Comments may be submitted electronically at the project website, 
www.navvf35cwestcoasteis.com, or through the mail by sending them to: 

U.S. Navy F-35C West Coast Homebasing EIS Project Manager; Naval Facilities 
Engineering Conunand, Southwest, Attn: Code EV21.AK, 1220 Pacific Highway, Bldg. 
1, San Diego, CA 92132; (619) 532-2799. 

-USN-
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NAF El Centro Public Mailing List 

Title First  Last  Position Organization  City State Zip 

Federal (Office of Legislative Affairs) 

The Honorable Diane Feinstein Senator United States Senate Los Angeles CA 90025 

The Honorable Barbara  Boxer Senator United States Senate San Diego CA 92101 

The Honorable Bob Filner Member U.S. House of 
Representatives Imperial CA 92251 

Federal Regulatory Agencies and State Resource Agencies 

Ms. Mary Ann Martin Chairperson Augustine Band of 
Mission Indians Coachella CA 92236 

Mr. Edwin Ramero Chairman Barona Band of Mission 
Indians Lakeside CA 92040 

Mr. David Roosevelt Tribal 
Chairman 

Cabazon Tribal Business 
Committee Indio CA 92203 

Mr. Luther Salgado Sr. Chairperson Cahuilla Band of Mission 
Indians Anza CA 92539 

Ms. Monique La Chapa Chairperson Campo Band of Mission 
Indians Campo CA 91906 

Ms. Jill McCormick 
Cultural 
Resource 
Manager 

Cocopah Indian Tribe Somerton  AZ 85350 

Mr. Robert  Pinto Chairman Ewiiaapaayp Band of 
Kumeyaay Indians Alpine CA 91901 

Mr. William C.  Mesa Chairman Jamul Indian Village Jamul  CA 91935 

Ms. Gwendolyn Parada Chairperson La Posta Band of 
Mission Indians Boulevard CA 91905 

Ms. Francine Kupsch Chairwoman 
Los Coyotes Band of 
Cahuilla & Cupeno 
Indians 

Warner 
Springs CA 92086 

Mr. Leroy  Elliot Chairperson Manzanita Band of 
Mission Indians Boulevard CA 91905 

Mr. Mark Ramero Chairman Mesa Grande Band of 
Mission Indians Santa Ysabel CA 92082 

Mr. Robert  Smith Chairman Pala Band of Mission 
Indians Pala CA 92059 

Ms. Bridget Nash-
Chravascz 

Historic 
Preservation 
Officer 

Quechan Indian Tribe Yuma AZ 85366 

Mr. Manuel Hamilton Chairman Ramona Band of 
Cahuilla Indians Anza CA 92539 

Mr. Johnny Hernandez Spokesman Santa Ysabel Band of 
Mission Indians Santa Ysabel CA 92070 

Mr. Daniel Tucker   Sycuan Band of Mission 
Indians El Cajon CA 92019 

Mr. Raymond Torres Chairperson Torres-Martinez Desert 
Cahuilla Indians Thermal CA 92274 

Mr. Darrell Mike Chairperson Twenty-Nine Palms 
Band of Mission Indians Coachella CA 92236 

Mr. Bobby L.  Barrett Chairman Viejas Band of Mission 
Indians Alpine CA 91901 

The Honorable Jerry Brown Governor of 
California Office Of the Governor Sacramento CA 95814 

The Honorable Gavin Newsom Lt. Governor of 
California Office Of the Governor Sacramento CA 95814 
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Title First  Last  Position Organization  City State Zip 

Ms. Kimberly Nicol Regional 
Manager 

California Dept. of Fish 
and Game / Inland 
Deserts Regional Office 

Ontario CA 91764 

Mr. Jim Kellogg President California Fish and 
Game Commission Sacramento CA 94244 

Mr. Jim Bartel Field 
Supervisor 

U.S. Fish & Wildlife 
Service / Carlsbad Office Carlsbad CA 92011 

Mr. Jeffrey A.  Calhoon Chief Patrol 
Agent  

Department of 
Homeland Security / 
U.S. Customs & Border 
Protection 

Imperial CA 92251 

Ms. Margaret Goodro  Field Manager  Bureau of Land 
Management El Centro CA 92243 

Mr. Chris  Schoneman Project Leader Salton Sea National 
Wildlife Refuge Calipatria CA 92233 

State Agencies and Local Elected Government 

The Honorable Manuel Perez Assemblyman State Assembly, 80th 
District El Centro CA 92243 

The Honorable Juan Vargas California 
Senate 

State Senate, 40th 
District El Centro CA 92243 

Mr. Gary  Burroughs City Manager City of Brawley Brawley CA 92227 

The Honorable Ryan Kelley Mayor City of Brawley Brawley CA  92227 

Mr. Victor M.  Carrillo City Manager  City of Calexico Calexico CA 92231 

The Honorable John M.  Moreno Mayor  City of Calexico Calexico CA 92231 

Mr.  Romualdo Medina City Manager City of Calipatria Calapatria CA 91901 

The Honorable Raul Navarro Mayor  City of Calipatria Calipatria CA  92233 

Mr. Ruben Duran City Manager  City of El Centro El Centro CA 92243 

The Honorable Efrain Silva Mayor  City of El Centro El Centro CA  92243 

Mr. Eddie  Madueno President 

El Centro Elementary 
School District / 
Governing Board of 
Trustees 

El Centro CA 92243 

Dr. Robert Pletka Superintendent El Centro Elementary 
School District El Centro CA 92243 

Ms.  Laura Fischer City Manager City of Holtville Holtville CA 92250 

The Honorable Colleen  Ludwig Mayor City of Holtville Holtville CA  92250 

Ms.  Marlene Best City Manager  City of Imperial Imperial  CA 92251 

The Honorable Doug Cox Mayor  City of Imperial Imperial CA  92251 

Ms.  Norma Saikhon County Public 
Administrator  Imperial County El Centro CA 92243 

Mr.  Ralph Cordova 
County 
Executive 
Officer 

Imperial County El Centro CA 92243 

Ms.  Anne Mallory Superintendent Imperial County Office 
of Education El Centro CA 92243 

Mr. John  Renison Supervisor Imperial County Board 
of Supervisors, District 1 El Centro CA 92243 

Mr. Jack  Terrazas Supervisor Imperial County Board 
of Supervisors, District 2 El Centro CA 92243 

Mr. Michael Kelley Supervisor Imperial County Board 
of Supervisors, District 3 El Centro CA 92243 
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Title First  Last  Position Organization  City State Zip 

Mr. Gary  Wyatt Supervisor Imperial County Board 
of Supervisors, District 4 El Centro CA 92243 

Mr. Raymond Castillo Supervisor Imperial County Board 
of Supervisors, District 5 El Centro CA 92243 

The Honorable Henry Graham Mayor  City of Westmorland Westmorland CA  92281 

Local Agencies and Non-governmental Organizations 

Ms. Diane Takvorian Executive 
Director 

Environmental Health 
Coalition National City CA 91950 

Mr. Bill Magavern Director Sierra Club California Sacramento CA 95814 

Mr. Ron  Hull Executive 
Director 

Brawley Chamber of 
Commerce Brawley CA 92227 

Mr. Victor  Nava President Brawley Chamber of 
Commerce Brawley CA 92227 

Mr. Robert Rubio President Calexico Chamber of 
Commerce Calexico CA 92231 

Mr. Leland McEwen Warden Calipatria State Prison Calipatria CA 92233 

Mr. Domingo  Uribo Warden Centinela State Prison Imperial CA 91901 

Ms. Norma Villicaña 
Director of 
Planning & 
Zoning 

City of El Centro El Centro CA 92243 

Ms.  Marcela Piedra Economic 
Development City of El Centro El Centro CA 92243 

Mr. Terry  Hagen Director of 
Public Works City of El Centro El Centro CA 92243 

Chief Chris Petree Fire Chief  El Centro Fire 
Department  El Centro CA 92243 

Chief Jim  McGinley Police Chief El Centro Police 
Department El Centro CA 92243 

Mrs. Cathy Kennerson Executive 
Director 

El Centro Chamber of 
Commerce El Centro CA 92243 

Mr. Aaron  Popejoy President El Centro Chamber of 
Commerce El Centro CA 92243 

Mr. Alex Calderon President El Centro Regional 
Medical Center Board El Centro CA  92243 

Ms. Linsey Dale Executive 
Director 

Imperial County Farm 
Bureau El Centro CA 92243 

Mr. William S.  Brunet Director  Imperial County Public 
Works El Centro CA 92243 

Mr. Armando Villa Director 
Imperial County 
Planning & 
Development  

El Centro CA 92243 

Mr. James Semmes Director 
Imperial County 
Department of Social 
Services 

El Centro CA 92243 

Ms. Connie Valenzuela Agriculture 
Commissioner Imperial County El Centro CA 92243 

Mr. Khaled Bali 

Co-op 
Extension Farm 
Advisor of 
Imperial 
County 

Co-op Extension Farm 
Advisor of Imperial 
County 

El Centro CA   

Ms.  Robin Hodgkin Director  
Imperial County 
Department of Public 
Health 

El Centro CA 92243 
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Title First  Last  Position Organization  City State Zip 

Ms. Norma  Jauregui   
Employment 
Development 
Department 

El Centro CA 92243 

Ms. Laura Goodsell President Holtville Chamber of 
Commerce Holtville CA 92250 

Ms.  Becky  Flammang President Imperial Chamber of 
Commerce Imperial CA 92251 

Chief Fred Nippins Fire Chief  Imperial County Fire 
Department Imperial CA 92251 

Mr. Brian Brady General 
Manager 

Imperial Irrigation 
District Imperial  CA 92251 

Ms.  Lisa Tabarez Superintendent Imperial Unified School 
District Imperial CA 92251 

Ms. Maria Nava-
Froelich President Niland Chamber of 

Commerce Niland CA 92257 

Ms. LaVon Jaksch President West Shores Chamber of 
Commerce Salton City CA 92275 

Dr.  Ed  Gould Superintendent 
and President Imperial Valley College Imperial  CA 92251 

Ms. Gaylla Finnell President Navy League of Imperial 
Valley Brawley CA 92227 

Ms.  Richard Miller Chapter 
Coordinator 

Sierra Club, San Diego 
Chapter San Diego CA 92111 

Mr. Leon Lesicka   Desert Wildlife 
Unlimited, Inc.  Brawley CA 92227 

Mr. Scott Hiller   San Diego Off Road 
Coalition Lakeside CA 92040 

Mr.  Jurg Hueberger Director 
Imperial County Local 
Agency Formation 
Commission 

El Centro CA 92243 

Mr.  Tom Curtis President El Centro Downtown 
Association El Centro CA 92243 

Ms. Cathy Denton Superintendent Seeley Union School 
District Seeley CA 92273 

Dr.  David Pearson Dean, 
Administration 

San Diego State 
University, Imperial 
Campus 

Calexico CA 92231 

Mr. Bill  Turner Manager Imperial County Airport Imperial CA 92251 

Mr. Michael Rood County Counsel Imperial County Counsel El Centro CA 92243 

Mr. Preston J. Arrow-
Weed   Ah-Mut Pipa Foundation Bard CA 92222 

        Sunbeam Lake El Centro CA 92243 

        Kuhn Farms El Centro CA 92243 

        Imperial Valley BMX 
Association El Centro CA 92243 

Libraries 

Ms. Margo  Mello  Librarian Brawley Public Library Brawley CA 92227 

       Camarena Memorial 
Public Library Calexico CA 92231 

Mr. Roland Banks Librarian El Centro Public Library El Centro CA 92243 

Media 

Mr. Steve Larson Manager/ 
Editor Holtville Tribune Holtville CA 92250 
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Title First  Last  Position Organization  City State Zip 

Mr. Brad  Jennings Editor Imperial Valley Press El Centro CA 92243 

        KECY TV Channel 9 Yuma AZ 85364 

Ms. Cecilia  Maldonado  Manager KICO /KQVO  Calexico CA 92231 

        KMXX FM 98.8 Radio 
Tricolor El Centro CA 92243 

        KROP AM 1300 Brawley CA 92227 

        KSSB FM Brawley CA 92227 

Mr. Andy Wyatt General 
Manager KSWT TV Channel 13 El Centro CA 92243 

        KUBO FM 89 - Radio 
Espanol El Centro CA 92243 

Mr. Daniel  Osuna    KVYE/KSEH/KMXX/KSWT El Centro CA 92243 

        KWST FM 94.5 El Centro CA 92243 

Mr. Gene  Brister   KXO AM/FM  El Centro  CA   

Ms. Joanne Nasby General 
Manager KYMA TV Channel 11 El Centro CA 92243 

Mr. Tony  Driskill   Q-96 & ESPN Radio Brawley CA 92227 

        Telemundo 34 - Estacion 
Español El Centro CA 92243 
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NAS Lemoore Public Mailing List 

Title First Last Position Organization City State Zip 

(Office of Legislative Affairs) 

The Honorable Devin  Nunes Member United States House 
of Representatives Visalia CA 93291 

The Honorable Jim Costa Member United States House 
of Representatives Washington D.C. 20515 

Federal Regulatory Agencies and State Resource Agencies 

Mr. James  Ramos Chairman 
California Native 
American Heritage 
Commission 

Sacramento CA 95814 

Mr. Ruben Barrios Tribal Chairman Tachi Yokut  Lemoore CA 93245 

Mr. Willie Barrios General Manager Santa Rosa Rancheria, 
Tachi Palace Lemoore CA 93245-

9760 

Ms. Leanne Walker-
Grant  Chairperson Table Mountain 

Rancheria  Friant CA 93626 

Mr.  Ryan Garfield Chairman Tule River Rancheria Porterville CA 93258 

Mr. Henry Jeff Tribal Chairman Choinumni Tribe Fresno CA 93722 

Mr. Kenneth  Woodrow   
Eshom Valley Band of 
Michahai and 
Wuksachi 

Salinas CA 93906 

The Honorable Ken  Salazar Secretary of the 
Interior 

U.S. Department of 
the Interior Washington D.C. 20240 

The Honorable Michael L. Connor Commissioner 
U.S. Department of 
the Interior / Bureau 
of Reclamation 

Washington D.C. 20240-
0001 

Ms. Nancy D. LoBue Deputy Assistant 
Administrator 

Federal Aviation 
Administration / 
Office of Policy, 
International Policy & 
Environment 

Washington D.C. 20591 

Dr. Willie Taylor Director 

U.S. Department of 
the Interior / Office of 
Environmental Policy 
& Compliance 

Washington D.C 20240 

Ms. Robin K. Hunt Airports District 
Office Manager 

FAA, Western Pacific 
Regional Office/ San 
Francisco Airports 
District 

Burlingame CA 94010 

Mr. Rowan Gould Acting Director 

U.S. Fish & Wildlife 
Service/ U.S. 
Department of the 
Interior 

Washington D.C. 20240 

Mr. Ren Lohoefener Regional Director U.S. Fish & Wildlife 
Service  Sacramento CA 95825 

Ms. Mary D. Nichols Chairman California Air 
Resources Board Sacramento CA 95812 

Mr. John Laird Secretary California Natural 
Resources Agency Sacramento CA 95814 

Mr. Milford W. Donaldson 
State Historic 
Preservation 
Officer 

Office of Historic 
Preservation Sacramento CA 95816 

Mr. Peter Douglas Executive 
Director 

California Coastal 
Commission 

San 
Francisco CA 94105-

2219 
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Mr. Donald Glaser Regional Director 
Bureau of 
Reclamation / Mid-
Pacific Region 

Sacramento CA 95825 

Ms. Cindy McKim Director Department of 
Transportation Sacramento CA 94273-

0001 

Mr. Derek Chernow Acting Director California Department 
of Conservation Sacramento CA 95814 

Mr. John McCamman Interim Director Department of Fish & 
Game Sacramento CA 95814 

Ms. Elizabeth Palmer WRP Southern 
Team Leader 

U.S. Department of 
Agriculture / Natural 
Resources 
Conservation 

Visalia CA 93277 

Mr. Rodney McInnis Regional 
Administrator 

National Marine 
Fisheries Service, SW Long Beach CA 90802-

4213 

COL William J. Leady Sacramento 
District Engineer 

U.S. Army Corps of 
Engineers Sacramento CA 95814 

Mr. Richard McVaigh 
Deputy Air 
Pollution Control 
Officer 

San Joaquin Valley Air 
District Fresno CA 93726 

Mr.  Michael  Jackson Area Manager 
Bureau of 
Reclamation / South 
Central Area 

Fresno CA 93727 

Ms.  Marta Frausto Native American 
Liaison 

Department of 
Transportation, 
District 6 

Fresno CA 93778-
2616 

Mr. Scott Morgan Director California State 
Clearinghouse Sacramento CA 95812 

Mr. Charles Lester Senior Deputy 
Director 

California Coastal 
Commission / Central 
Coastal District 

Santa Cruz CA 95060-
4508 

Ms. Lynn Jacobs Director 

Department of 
Housing & 
Community 
Development 

Sacramento CA 95811-
6942 

State Agencies and Local Elected Government 

The Honorable David  Valadao California 
Assembly 30th Assembly District Hanford CA 93230 

The Honorable Michael J. Rubio California Senate Senate District 16 Fresno CA 93721 

Ms. Judith G. Case Supervisor 
Fresno County Board 
of Supervisors, 
District 4 

Fresno CA 93721 

Ms. Susan Anderson Chairman 
Fresno County Board 
of Supervisors, 
District 2 

Fresno CA 93721 

The Honorable Willard Rodarmel Mayor of 
Lemoore   Lemoore CA 93245 

The Honorable Dan Chin Mayor of 
Hanford   Hanford CA 93230 

Mr. Jeff Briltz City Manager of 
Lemoore   Lemoore CA 93245 

Mr. Hilary Straus City Manager of 
Hanford   Hanford CA 93230 

Mr. Joe Neves Supervisor Kings County District 1 
/ Government Center Hanford CA 93230 
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Mr.  Doug Verboon Supervisor Kings County District 3 
/ Government Center Hanford CA 93230 

Local Agencies and Non-governmental Organizations 

Dr.  Don Warkentin President Westhills Community 
College Lemoore CA 93245 

Dr.  Larry Dutto Dean 

College of the 
Sequoias / Career, 
Technlogy, and 
Education 

Visalia CA 93277 

Mr. Dwight Miller Superintendent Lemoore Union High 
School District Lemoore CA 93245 

Dr.  Frank Gornick Chancellor West Hills Community 
College District Coalinga CA 93210 

Mr. Richard Rayburn Superintendent 
Lemoore Union 
Elementary School 
District 

Lemoore CA 93245 

Mr. Ron Seaver Superintendent Central Union School 
District Lemoore CA 93245 

Ms. Terri King Executive 
Director 

Kings County 
Association of 
Governments 

Lemoore CA 93245 

Mr. William M. Kettler Senior Staff 
Analyst 

Fresno County 
Department of Public 
Works 

Fresno CA 93721 

Ms.  Barbara J. Steck Deputy Director Fresno Council of 
Governments Fresno CA 93721 

Ms. Diana Peck Director Kings County Farm 
Bureau Hanford CA 93230 

Ms.  Carol  Hefnar Agricultural 
Commissioner 

Fresno County 
Department of 
Agriculture 

Fresno CA 93702 

Mr.  Tim Niswander Agricultural 
Commissioner 

Kings County 
Department of 
Agriculture and 
Measurement 
Standards 

Hanford CA 93230 

Mr. Greg Gatzka Director 

Kings County 
Community 
Development Agency 
/ Government Center 

Hanford CA 93230 

Mr. John S. Lehn CEO 

Kings County 
Economic 
Development 
Corporation 

Hanford CA 93230 

Mr. Steve Geil President & CEO 
Fresno Economic 
Development 
Corporation 

Fresno CA 93721 

Ms. Carole K. Combs Executive 
Director 

Tulare Basin Wildlife 
Partners 

Three 
Rivers CA 93271 

Ms. Sophie  Mulholland Executive 
Director 

Sequoia Riverlands 
Trust Visalia CA 93277 

Mr.  Rob Tuttrup Plant Manager Leprino Foods Lemoore CA 93245 

Ms. Sandy Matsumoto Project Director The Nature 
Conservancy Sacramento CA 95811 

Mr. Pat Napolitano President Central Valley Fresno CA 93706 
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Title First Last Position Organization City State Zip 
Aviation Association / 
Chandler Executive 
Airport 

Mr. Mike Bertaina President & CEO Hanford Chamber of 
Commerce Hanford CA 93230 

Ms. Maureen Acevedo Director Lemoore Chamber of 
Commerce Lemoore CA 93245 

Mr.  Norman Wilkinson Chairman Fresno Retiree 
Council  Fresno CA 93727-

5106 

Mr.  Craig Gonzalez President Fleet Reserve 
Association Club 261 Lemoore CA 93245 

Mr.  Craig Fuller President Aircraft Owners & 
Pilots Association Frederick MD 21701 

Mr. John R. Bloyd President Navy League Lemoore CA 93245 

Mr. Tan  Hoang 
Consultant on 
Behalf of 
Chevron 

SAIC Sacramento CA 95821 

EPA Headquarters 

Mr. Enrique Manzanilla Director 
U.S. EPA, Region 9 / 
Communities & 
Ecosystems Division 

San 
Francisco CA 94105 

Ms. Nova  Blazej Manager 
U.S. EPA, Region 9 / 
Environmental Review 
Office 

San 
Francisco CA 94105 
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Welcome 
1 

 

 
 
The official 45-day scoping period began when the Navy published a Notice of Intent to prepare an Environmental Impact 
Statement (EIS) in the Federal Register on January 28, 2011. The EIS will be a study describing the potential environmental 
effects from homebasing the new F-35C aircraft on the West Coast. The scoping period lasts until March 14, 2011. 

Scoping meetings are being held to solicit input from the public on what should be analyzed and studied in the EIS. Scoping is 
one of the first steps in the EIS process and your input during the scoping period is important. Alternatives are currently being 
studied. No decisions about the proposal have been made and the impact analysis has not yet started.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

The project website will be updated periodically throughout the EIS process to keep you and your community informed about 
public announcements. The website will also contain electronic versions of public information such as the Draft EIS. 

 

 

 

 

 

 

 

 

 

 

 

 

For more information, please visit the project website at: www.navyf35cwestcoasteis.com 

During the scoping period, the public can provide comments in four ways: 

1. Provide written comments at today’s meeting. 

2. Speak with the stenographer who will record your comments. 

3. Submit comments electronically on the project website  

www.navyf35cwestcoasteis.com 

4. Mail comments to:  

U.S. Navy F-35C EIS Project Manager 
Naval Facilities Engineering Command, Southwest 
ATTN: Code EV21.AK 
1220 Pacific Hwy, Bldg 1 
San Diego, CA 92132 
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What is Scoping? 

Scoping is an early and open 
process where the public is 
invited to help identify issues to 
be studied in the EIS. 

 

The Navy proposes to provide west coast facilities and functions to support homebasing F-35C aircraft as a replacement for 
aging FA-18C Hornet aircraft in the Pacific Fleet. The Navy will prepare an Environmental Impact Statement (EIS) to evaluate 
the potential environmental effects of this proposal. Navy representatives are here to explain the proposed project and 
alternatives, answer any questions you might have about these items, and describe the environmental impact analysis 
process and related time line.  An area has been set aside within the main meeting room to provide you with an opportunity to 
write and submit your comments, or to speak with a stenographer who will record your comments. 

What is the purpose of this Public Scoping Meeting? 
Scoping is an early and open process where the public is invited to help identify 
issues to be studied in the EIS. The purpose of this scoping meeting is to inform 
you about the proposed project, explain the National Environmental Policy Act 
(NEPA) and the associated environmental impact analysis, and solicit your 
comments and concerns related to the west coast homebasing proposal and 
alternatives.  

Please review the displays located throughout the open house, and then provide us 
with your comments. The approximate layout of the room is shown below.  

 
 
 

General Room Layout for Open House Public Scoping Meeting, 5:00 pm to 8:00 pm  
(Actual layout may be different)  

 
 

For more information, please visit the project website at: www.navyf35cwestcoasteis.com 

Welcome to the Navy 
Scoping Meeting 
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The National Environmental 
Policy Act (NEPA) requires 
that all federal agencies 
consider the environmental 
impacts of any major 
proposed projects. 

Informed decisions are 
based on candid and 
factual presentation of 
environmental impacts. 

Why is the Navy preparing an EIS? 
As part of our compliance with NEPA, the Navy is conducting an evaluation of the 
potential environmental effects of the proposed project. NEPA is the national 
charter for promoting productive harmony between man and the environment and 
minimizing the impacts of federal actions.  This law requires all federal agencies 
to consider potential environmental impacts of their proposed actions and 
reasonable options in making decisions about those actions. Public involvement 
is an essential part of the process. With public involvement and environmental 
analysis, the NEPA process helps the Navy arrive at the best possible informed 
decision. 

Informed decisions are based on a candid and factual presentation of environmental impacts. These facts come from 
collecting information on the areas and resources affected by the proposal, and then identifying the type and extent of 
potential impacts resulting from the proposal. For this project, the Navy will analyze potential impacts to airfields and airspace, 

noise, air quality, safety, land use and compatibility, infrastructure and utilities, 
socioeconomics, community services, transportation, biological resources, topography 
and soils, water resources, cultural resources, and hazardous materials and waste. 
Numerous federal laws and regulations govern the protection and preservation of 
environmental resources. The Navy strictly adheres to these laws and regulations, such 
as the Endangered Species Act, Clean Air Act, Clean Water Act, among others. 

Public Involvement in the EIS Process 
The Navy invites public participation during the scoping process to help understand community-specific issues and concerns 
on the proposed action and alternatives. We anticipate receiving scoping comments from: business and community leaders, 
federal, state, and local elected officials, regulatory agencies, and interested individuals. No decisions about the proposal 
have been made and the impact analysis has not yet started. Scoping comments help the Navy determine the issues and 
concerns to analyze in the preparation of the Draft EIS. 

The public will have a second opportunity to participate in the NEPA process by commenting on the Draft EIS. The release of 
the Draft EIS will be announced in a newspaper that serves your area. All comments on the Draft EIS will be addressed in the 
Final EIS. 

 

  

 

For more information, please visit the project website at: www.navyf35cwestcoasteis.com 
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What is the F-35 Joint Strike Fighter (JSF) Program? 
In 1993, the Department of Defense (DoD) began an effort to build a universal strike fighter aircraft that would meet the needs 
of all services. Since then, the DoD JSF Program focused on developing a single basic airframe design with three distinct 
versions for the Air Force, Marine Corps, and Navy: 

 Air Force, F-35A: conventional take-off and landing (CTOL) aircraft replacing the F-16 

 Marine Corps, F-35B:  short take-off/vertical landing (STOVL) aircraft replacing FA-18A/C/D and AV-8B 

 Navy, F-35C: carrier variant (CV) replacing the FA-18A/C/D Hornet 

The Navy F-35C is part of the larger DoD JSF program that is vital to national security.  

What are the Advanced Capabilities of the F-35C? 
The F-35C is technologically advanced to defeat the threats of the future. The F-35C has enhanced war-fighting capabilities 
allowing it to perform both defense and attack roles. The highly advanced F-35C is a single-engine, single-pilot, supersonic, 
multi-role fighter that can operate from conventional runways and aircraft carriers. The F-35C is more difficult to detect on 
radar than older aircraft. Innovative and efficient, the F-35C has increased reliability, an improved maintenance process, and a 
reduced maintenance waste stream.   

How does the F-35C differ from the existing Navy FA-18C Hornets? 
The F-35C is a new 5th Generation Strike Fighter in initial production and going through the flight demonstration phase. A 
comparison of aircraft features for the F-35C and the Navy’s current strike fighter aircraft, the FA-18C Hornet, is listed in the 
table below. 
 

Comparison of F-35C and FA-18C Hornet Aircraft Features 

Aircraft Features FA-18C F-35C 
Length (ft) 56 51.5 
Span (ft) 37.4 43 
Wing Area (sq ft) 400 638 
Internal Fuel (lbs.) 10,800 19,000 
Combat Radius: Fighter/Attack (nm) 400/575 800/1150 
Ordnance Carried (lbs.) 13,700 18,000 

 

 

 

 

For more information, please visit the project website at: www.navyf35cwestcoasteis.com 

F-35 Program 
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Active Duty Squadron = 10 aircraft 
Training Squadron = 30 aircraft 
 

The training squadron is where 
aircrew and maintenance 
personnel receive advanced 
training prior to serving in an 
active-duty squadron.  

 

What is the Navy Proposing? 
The Navy is proposing to provide facilities and functions to support homebasing 
the F-35C on the West Coast as a replacement for aging FA-18C Hornet aircraft 
in the Pacific Fleet. Under this proposal, a total of seven active-duty FA-18C 
Hornet aircraft squadrons (70 aircraft) and one training squadron (30 aircraft) will 
progressively transition to the more advanced F-35C as aging FA-18C Hornet 
aircraft are replaced. Upon completion, the program would homebase a total of 
100 F-35C aircraft (7 squadrons of 10 aircraft each, plus 30 aircraft in the training 
squadron) at one west coast location. A total of 109 FA-18C Pacific Fleet aircraft 
will be replaced. The East Coast F-35C Homebasing will be studied separately. 

Why is the Navy proposing this action? 
The F-35C is the Congressionally approved replacement for the Navy’s aging FA-18 A/C/D Hornet aircraft. The aging fleet of 
FA-18 Hornet aircraft, introduced in 1978, is approaching the end of its operational service life and must be progressively 
replaced in an efficient, economical, and orderly manner consistent with national security needs. The proposed action is 
needed to support the Navy’s ability to train and deploy strike fighter aircraft.  

The F-35C capabilities include:  

 More difficult to detect on radar than older aircraft 

 Extended Range – flies farther without fueling 

 Can carry more weapons 

 More reliable and safe 

The F-35C will be introduced first on the west coast of the United States, thereby providing the greatest strike-fighter capability 
available in that geographic area as soon as possible. The F-35C JSF Transition Plan begins with the transition of active duty 
Navy FA-18C squadrons on the west coast in 2015 and establishment of a training squadron by 2017 to meet the required 
pilot training demand. East coast active duty FA-18C squadron transitions will begin in the 2019 timeframe. F-35C will be fully 
integrated into both the Pacific and Atlantic Fleets by 2025. Due to differences in geography and timeframe for 
implementation, the Navy will analyze East Coast basing locations in a separate NEPA action, commencing in 2014 
timeframe. 

 

 

Proposed Action 
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When will the F-35C replace FA-18 Hornets? 
The F-35C will begin progressively replacing FA-18C Hornet aircraft over a 10-year period planned to begin in 2015 with the 
transition to be complete by 2025. 

Where will the Navy F-35C be homebased? 

In order to determine which airfields would best support Navy F-35C operations, the Navy considered geographic, 
infrastructure, and operational compatibility factors. First, all 134 Department of Defense air facilities within the lower 48 states 
were screened for distance to the west coast aircraft carrier operating area and airfield elevation relative to sea level. These 
two characteristics cannot be changed and therefore provided the initial narrowing of potentially suitable bases. The remaining 
facilities were then screened for infrastructure capability, such as number of runways, runway length, and distance to training 
ranges. Finally, operational compatibility factors, such as current airfield function and capacity, were considered. The two 
bases which best meet Navy F-35C requirements and are carried forward for detailed analyses are NAF El Centro and NAS 
Lemoore.  

 
Naval Air Station (NAS) Lemoore Naval Air Facility (NAF) El Centro 

Existing 
Economic 

Factors 

 More than 7,600 military and civilian positions  
 Total annual payroll $557 million 
 Total annual direct and indirect contribution to 

Central Valley community $654 million 

 More than 800 military and civilian positions 
 Total annual payroll $22.9 million  
 Total annual direct and indirect contribution to 

Imperial County $115.5 million 

Other 
Background 
Information 

 Supports tenant command training activities 
 NAS Lemoore: 18,784 acres 
 Agricultural Outleases: 12,343 acres  
 Other Easements: 150 acres  
 Flight Easements: 11,020 acres 

 Supports air facility for fleet air squadrons 
 NAF El Centro: 2,686 acres 
 Agricultural Outleases: 1,105 acres 
 Other Easements: 19 acres  
 Aviation is the mission critical function 

 

What homebasing options will be evaluated? 
The Navy’s F-35C West Coast Homebasing Environmental Impact Statement (EIS) will evaluate options for homebasing the 
F-35C on the West Coast, including taking no homebasing action. In order to maximize efficiency of support facilities, 
simulation devices and on-site support personnel, the Navy intends to base all its west coast F-35C aircraft at one location.  
Accordingly, initial action alternatives to be considered in the U.S. Navy F-35C West Coast Homebasing EIS are basing seven 
F-35C fleet squadrons and one F-35C training squadron at either NAS Lemoore or NAF El Centro. The following table 
describes the homebasing options. 

Navy F-35C West Coast Homebasing Options 

Options Description 

1 Homebase seven F-35C active-duty squadrons and one training squadron at NAS Lemoore,  
109 FA-18C Pacific Fleet aircraft will be replaced with 100 F-35C aircraft 

2 Homebase seven F-35C fleet squadrons and one training squadron at NAF El Centro, 
109 FA-18C Pacific Fleet aircraft will be replaced with 100 F-35C aircraft 

No Action 
Facilities and functions would not be provided to support the F-35C, which does not meet the 
purpose and need for the proposed project.  Included to provide a baseline for comparison 
and analysis of alternatives.  

For more information, please visit the project website at: www.navyf35cwestcoasteis.com
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What is Noise? 
Noise is defined as unwanted sound that interferes with normal activities.  

Noise measurements show that the F-35 noise levels are similar to the FA-18 Hornet that it 
is replacing. 
The Draft Environmental Impact Statement will include a comprehensive noise study of the F-35C and its potential impacts. 
The study will use the latest computer models and acoustical 
information on the aircraft. Once projected noise exposure 
levels are determined, these will be assessed for the 
potential to impact the natural and human environment. 

How is noise assessed?  
The U.S. Environmental Protection Agency, Federal Aviation 
Administration and Department of Defense (DoD) measure 
aircraft operational noise levels in decibels (dB) using two 
common metrics: the Day-Night Average Sound Level and 
Sound Exposure Level. 

Community Noise Equivalent Level (CNEL) - In California, 
CNEL is the standard noise measurement tool for airports and is used in noise studies conducted for Navy facilities in 
California. CNEL is typically used to determine long-term community response to environmental noise and, in particular, 
aircraft noise. It represents the cumulative sound energy of events over a 24-hour period with a 5-dB penalty added to evening 
(7-10 pm) operations and a 10-dB penalty added to night-time (10:00 PM-7:00 AM) operations.  This 10-dB penalty accounts 
for the added intrusiveness of noise when background noise levels are low 
and noise sensitive activities such as sleep take place. CNEL is depicted as 
a continuous line around a noise source (i.e., a contour line) and is usually 
shown using 5 CNEL increments (e.g., 65 CNEL, 70 CNEL, 75 CNEL). This 
measurement is used to identify land uses that are compatible within 
specific noise zones. 

Sound Exposure Level (SEL) - SEL represents the total noise energy of a 
single event, such as a flyover, as if it occurred in one second. This metric 
combines the loudness and duration of the event. 

Supplemental Metrics - Other noise metrics may also be used in the EIS 
to further explain the noise environment and potential impacts. 

 

Response to noise depends on many factors 

• How long the noise lasts—duration 

• How many times it occurs—repetition 

• Time of day 

• Background or ambient noise levels 

• Interference with activity 

• Previous experiences within the community 

Aircraft Noise 

 

 

 

SAMPLE 
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How is noise modeled? 
The Department of Defense primarily uses computer modeling to assess 
noise: 

 Input includes type of aircraft, number of operations, flight 
tracks, altitude, power settings, speed of aircraft, terrain, 
temperature and relative humidity.  Ground engine run-ups 
are also included. 

 Results are presented on installation land use maps in the 
form of noise contours and may be used in Air Installations 
Compatible Use Zones (AICUZ) studies as guide for land use 
planning. 

Noise is modeled using a computer program called NOISEMAP.  The current approved version is NOISEMAP 7.0 that uses 
measured acoustic signature data from each aircraft type.  NOISEMAP considers the number and type of flight operations 
planned over the course of a year to establish noise contours for all type aircraft operating at specific location.   

 

 

 

 

 

For more information, please visit the project website at: www.navyf35cwestcoasteis.com 
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This page for your notes 
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El período oficial de ‘scoping’ de 45 días comenzó cuando el Departamento Naval de los Estados Unidos publicó una 
Notificación de Intención para preparar una Declaración de Impacto Ambiental (EIS por sus siglas en inglés) en el Registro 
Federal el 28 de enero, 2011. El ElS es un estudio que describirá los potenciales efectos al medio ambiente como resultado 
de basar el nuevo F-35C. El período de ‘scoping’ durara hasta el 14 de marzo, 2011. 

Las reuniones públicas de ‘scoping’ ayudarán a solicitar opiniones del público sobre que debería ser analizado y estudiado en 
el EIS. ‘Scoping’ es uno de los primeros pasos en el proceso de EIS y su insumo durante este período es importante. 
Actualmente, estamos estudiando las alternativas. No se ha tomado ninguna decisión sobre la propuesta y el análisis de los 
impactos potenciales aún no se ha realizado. 
 
 

 
 

 

A través de todo el proceso del EIS, una página de Internet será actualizada para mantener a usted y a su comunidad 
informados con anuncios públicos. También contendrá versiones electrónicas de toda la información disponible al público 
incluyendo la primera versión del EIS. 

 

 

 

 

 

 

 

 

 

 

 

Para más información, favor visitar nuestra página de Internet en: www.navyf35cwestcoasteis.com 

Durante este período, el público puede proveer comentarios de cuatro maneras: 

1. Proveer comentarios por escrito durante esta reunión. 

2. Conversar con el taquígrafo y proveer sus comentarios verbalmente. 

3. Proveer comentarios electrónicamente a través de nuestra página de Internet: 

 http://www.navyf35westcoasteis.com 

4. Enviar sus comentarios por correo a la siguiente dirección: 

U.S. Navy F-35C EIS Project Manager 
Naval Facilities Engineering Command, Southwest 
ATTN: Code EV21.AK 
1220 Pacific Hwy, Bldg 1 
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¿Qué es ‘Scoping’? 
‘Scoping’ es un proceso 
abierto preliminar donde se 
invita al público a ayudar a 
identificar los temas que 
serán investigados en el EIS. 

Bienvenido a la Reunión  
Pública del Departamento Naval 

El Departamento Naval de los Estados Unidos propone proveer las instalaciones y funciones necesarias para establecer las 
bases de operaciones de la aeronave F-35C en la Costa Oeste, el cual va a reemplazar a las aeronaves FA-18C Hornet 
actualmente en la Flota Pacifica. El Departamento Naval preparará una Declaración del Impacto Ambiental (EIS por sus 
siglas en inglés) para evaluar el potencial de los efectos ambientales de esta propuesta. Representantes del Departamento 
Naval están aquí para explicar el proyecto y las alternativas que han sido propuestas, contestar cualquier pregunta que 
puedan tener al respecto, y describir el proceso y la cronología del análisis del impacto ambiental. También hay un área 
reservada para ofrecerle la oportunidad de escribir y proveer sus comentarios. 

¿Cuál es el propósito de esta reunión de ‘scoping’? 
‘Scoping’ es un proceso abierto preliminar donde se invita al público a ayudar a 
identificar los temas que serán investigados en el EIS. El propósito de esta reunión es 
informar al público sobre el proyecto propuesto, explicar la Ley de Política Nacional 
en Materia de Medio Ambiente (NEPA por sus siglas en inglés) y el análisis de 
impactos ambientales asociado con esta ley, y finalmente, para solicitar sus 
comentarios y preocupaciones relacionados con el proyecto que ha sido propuesto 
para basar el F-35C en la Costa Oeste. 

Favor infórmese utilizando las exhibiciones presentadas en esta reunión y ofrezca sus 
comentarios. Un diagrama aproximado del salón se ofrece a continuación. 
 

Diagrama General para la Reunión de ‘Scoping’, 5:00 pm a 8:00 pm  
(Plan actual puede variar) 

 
 

Para más información, favor visitar nuestra página de Internet en: www.navyf35cwestcoasteis.com 
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Ley de Política Nacional 
en Materia de Medio 
Ambiente (NEPA) 
requiere que todas las 
agencias federales 
consideren los impactos 
ambientales de cualquier 
proyecto mayor que sea 
propuesto. 

Las decisiones 
informadas se basan en la 
presentación sincera y 
objetiva de los impactos al 
medio ambiente. 

¿Por qué el Departamento Naval está preparando un EIS? 
Como parte de nuestro compromiso con la Ley de Política Nacional en Materia de 
Medio Ambiente (NEPA por sus siglas en inglés), el Departamento Naval está 
evaluando los posibles impactos ambientales del proyecto propuesto. NEPA es el 
estatuto nacional que promueve la armonía productiva entre el ser humano y el 
medio ambiente para reducir los impactos de las acciones federales. Esta ley 
requiere que todas las agencias federales consideren los impactos ambientales de 
las acciones propuestas y consideren opciones razonables en las decisiones sobre 
esas acciones. La participación del público es una parte esencial de este proceso. 
Con la participación pública y el análisis de los efectos ambientales, el Departamento 
Naval podrá tomar la mejor y más informada decisión.  

Las decisiones informadas se basan en la presentación sincera y objetiva de los impactos al medio ambiente. Esta 
objetividad es el resultado de las investigaciones realizadas en cada una de las áreas y recursos que podrían ser afectados 
por la propuesta, y entonces utilizarlas para identificar el tipo y grado del posible impacto resultante. Para este proyecto, el 

Departamento Naval analizará los posibles impactos a las bases aéreas y espacios 
aéreos, ruido, calidad del aire, consideraciones de seguridad, usos de terrenos y 
compatibilidad, utilidades e infraestructuras, socio-economía, servicios comunitarios, 
transporte, recursos biológicos, suelos y topografía, recursos hídricos, recursos culturales, 
y desechos sólidos y/o peligrosos. Hay numerosas regulaciones y leyes federales que 
ordenan la protección y preservación de recursos ambientales. El Departamento Naval se 
adhiere a estas leyes y regulaciones, por ejemplo la Ley de Especies en Peligro de 
Extinción, la Ley del Aire Limpio, y la Ley de Agua Limpia, entre otras. 

Participación Pública en el Proceso de un EIS 
El Departamento Naval invita al público a participar en el proceso de ‘scoping’ con el objetivo de entender las preocupaciones 
específicas que cada comunidad pueda tener sobre las acciones y alternativas propuestas. Anticipamos recibir comentarios 
de: líderes de la comunidad, comerciantes locales, funcionarios federales, estadales y locales elegidos, agencias 
reguladoras, e individuos interesados o afectados. Actualmente, estamos estudiando las alternativas. No se ha tomado 
ninguna decisión sobre la propuesta y el análisis de los impactos potenciales aún no se ha realizado. Sus comentarios 
ayudarán al Departamento Naval a determinar los temas y preocupaciones que deben ser analizados durante la preparación 
de la primera versión del EIS. 

El público tendrá una segunda oportunidad para participar en el proceso de NEPA ofreciendo sus comentarios de la primera 
versión del EIS. La publicación de la primera versión del EIS será anunciada en los periódicos locales. Todos los comentarios 
que se ofrezcan sobre esta primera versión serán tomados en cuenta para la versión final del EIS (FEIS por sus siglas en 
inglés) 

 

 

Para más información, favor visitar nuestra página de Internet en: www.navyf35cwestcoasteis.com
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Programa del  
F-35 

¿Qué es el Programa del F-35 Joint Strike Fighter (JSF)? 
En 1993, el Departamento de Defensa (DoD por sus siglas en inglés) comenzó el esfuerzo de construir una aeronave de 
ataque de uso universal que satisficiera todas las necesidades de las fuerzas armadas. Desde entonces, el Programa del F-
35 del DoD se ha enfocado en desarrollar el diseño de una aeronave de fuselaje común con tres versiones distintas para la 
Fuerza Aérea, la Infantería de la Marina, y el Departamento Naval de los Estados Unidos 
 

 La Fuerza Aérea, F-35A: aeronave de despegue y aterrizaje convencional (CTOL por sus siglas en inglés) 
reemplazando al F-16 

 La Infantería de la Marina, F-35B: aeronave de despegue corto/aterrizaje vertical (STOVL por sus siglas en inglés) 
reemplazando al FA-18A/C/D y al AV-8B 

 El Departamento Naval, F-35C: variante para portaviones (CV por sus siglas en inglés) reemplazando al FA-18A/C/D 
Hornet 
 

El F-35C del Departamento Naval es parte del más largo Programa del JSF del DoD, el cual es vital para la seguridad 
nacional. 

¿Cuáles son las Capacidades Avanzadas del F-35? 
El F-35 está tecnológicamente avanzado para derrotar las amenazas del futuro. El F-35 ha mejorado las capacidades de 
combate permitiéndole actuar simultáneamente de manera ofensiva y defensiva. Esta aeronave altamente avanzada, de un 
solo motor, es operado por un solo piloto a velocidades supersónicas en modos múltiples y puede operar en pistas de 
aterrizaje convencionales y portaviones. El F-35 es una aeronave la cual es más difícil de detectar en radar que sus 
precursores. Innovador y eficiente, el F-35 ha incrementado su confiabilidad, reducido su mantenimiento y crea menos 
desechos. 

¿Cómo se Diferencia el F-35 de los FA-18 Hornets Existentes? 
El F-35, es la nueva quinta generación de aeronaves Strike Fighter en producción inicial y actualmente en la fase de 
demonstración. Una comparación entre las características del F-35 del Departamento Naval y los existentes aviones del 
Departamento Naval, los FA-18 Hornets se describen a continuación.  
 

Comparación de Características entre el F-35C y el FA-18 Hornet 

Características FA-18 F-35C 
Longitud (pies) 56 51.5 
Envergadura (pies) 37.4 43 
Área de las Alas (pies cuadrados) 400 638 
Combustible Interno (libras) 10,800 19,000 
Radio de Combate: Combate/Ataque (millas náuticas) 400/575 800/1150 
Artillería Cargada (libras) 13,700 18,000 

 

 

Para más información, favor visitar nuestra página de Internet en: www.navyf35cwestcoasteis.com 
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Escuadrón de Servicio Activo = 10 aeronaves 
Escuadrón de Entrenamiento = 30 aeronaves 
 

El escuadrón de entrenamiento es donde 
pilotos y el personal de mantenimiento reciben 
entrenamiento avanzado antes de servir en 
una flota de escuadrones. 

 

Acción Propuesta 

¿Qué Propone el Departamento Naval? 
El Departamento Naval propone proveer las instalaciones y funciones 
necesarias para establecer las bases de operaciones del F-35C en la 
Costa Oeste, el cual va a reemplazar las aeronaves FA-18C Hornet 
en la Flota Pacifica. Bajo esta propuesta, un total de 7 escuadrones 
de FA-18 Hornet en servicio activo (70 aeronaves) y un escuadrón de 
entrenamiento (30 aeronaves) serían equipados con los más 
avanzados F-35C mientras los FA-18 serán progresivamente 
retirados del inventario del Departamento Naval. Una vez completada, 
la acción propuesta establecería un total de 100 F-35C del Departamento Naval en la Costa Oeste (7 escuadrones de 10 
aeronaves cada uno, más 30 aeronaves en el escuadrón de entrenamiento) en una ubicación en la costa oeste. 
Eventualmente, un total de 109 aeronaves F-18C de la Flota Pacifica serán reemplazadas. El basado del F-35C en la costa 
este será evaluado por separado. 

¿Por Qué el Departamento Naval Está Proponiendo esta Acción? 
El F-35C del Departamento Naval es el reemplazo aprobado por el Congreso como reemplazo para las envejecidas 
aeronaves FA-18 Hornet. La vieja flota de FA-18 A/C/D Hornet, introducida en 1978, está acercándose al final de su vida de 
servicio operacional y debe ser progresivamente reemplazada de manera eficiente, económica y organizada consistente con 
las necesidades de la seguridad nacional. La acción propuesta es necesaria para soportar la habilidad del Departamento 
Naval de entrenar y desplegar aeronaves de combate. 

Las capacidades del F-35C incluyen: 

 Más difícil de detectar en el radar comparado con otras aeronaves más viejas 

 Rango extendido – puede volar más lejos sin reaprovisionar combustible 

 Puede cargar más armas 

 Es más confiable y seguro 

El F-35C será inicialmente introducido en la Costa Oeste de los Estados Unidos para proveer en esta área geográfica la 
mejor capacidad ofensiva y defensiva disponible lo antes posible. El Plan para la Transición de los F-35C comienza con la 
transición de los escuadrones de FA-18C en servicio activo en la Costa Oeste en el 2015 y el establecimiento de un 
escuadrón de entrenamiento en el 2017 para satisfacer la demanda de entrenamiento de pilotos necesarios. La transición 
continuara reemplazando los escuadrones de FA-18C en servicio activo en la Costa Este a principios del año 2019. En el año 
2025, el F-35C será integrado en totalidad en la Flota Pacifica y la Flota Atlántica. Debido a las diferencias en geografía y 
cronología para la implementación, el Departamento Naval analizara el basado del F-35C en la Costa Este en una acción 
NEPA independiente, la cual comenzara en el año 2014.  
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¿Cuándo va el F-35C a reemplazar el FA-18 Hornet? 
El F-35C del Departamento Naval comenzará a reemplazar al FA-18A/C/D Hornet progresivamente durante un periodo de 10 
años comenzando en el 2015 y completando la transición en 2025. 

¿En Donde Será Establecido el F-35C? 
Para determinar cuáles bases aéreas mejor soportarían las operaciones del F-35C, El Departamento Naval consideró 
factores de, geografía, infraestructura, y compatibilidad de operaciones. Primero, todas las 134 bases aéreas militares en los 
48 estados contiguos fueron evaluadas por su distancia a las áreas de operaciones de los portaviones de la flota pacífica y 
por su elevación relativa al nivel del mar. Estas dos características no pueden ser cambiadas, y por eso fueron usadas de 
manera preliminar para enfocar las bases que serían compatibles. Las instalaciones compatibles fueron nuevamente 
evaluadas por sus capacidades de infraestructura tal como pistas de aterrizaje, tamaño de las pistas, y distancia a los 
campos de entrenamiento. Finalmente, factores de compatibilidad de operaciones tal como función actual y capacidad fueron 
consideradas. Las dos bases que mejor cumplen con los requerimientos del F-35C del Departamento Naval y que van a ser 
evaluadas en el análisis detallado son NAF El Centro y NAS Lemoore. 

 Naval Air Station (NAS) Lemoore Naval Air Facility (NAF) El Centro 

Factores 
Económicos 
Existentes 

 Más de 7,600 posiciones militares y civiles  
 Nómina Anual Total $557 millones 
 Contribución Anual  directa e indirecta a la 

comunidad del Valle Central $654 millones 

 Más de 800 posiciones militares y civiles 
 Nómina Anual Total $22.9 millones  
 Contribución Anual  directa e indirecta al Condado 

Imperial $115.5 millones 

Otra 
Información 

 Soporta actividades de entrenamiento de los 
comandos arrendatarios 

  NAS Lemoore: 18,784 acres 
 Programa de Arriendo Agrícola: 12,343 acres  
 Otros Arriendos: 150 acres  
 Arriendos de Vuelo: 11,020 acres 

 Instalación de Soporte Aéreo para escuadrones de 
vuelo  

  NAF El Centro: 2,686 acres 
 Programa de Arriendo Agrícola: 1,105 acres 
 Otros Arriendos: 19 acres  
 La función critica de la misión es la aviación 

 

¿Qué Opciones Serán Evaluadas para el Establecimiento del F-35C? 
La Declaración de Impacto Ambiental del Departamento Naval evaluará opciones para establecer el F-35C del Departamento 
Naval en la Costa Oeste, incluyendo el no tomar acción. Para maximizar la eficiencia de instalaciones de soporte, 
instrumentos de simulación y personal de soporte, el Departamento Naval propone basar todos los F-35C de la flota pacifica 
en un sola ubicación. De esta manera, las alternativas iniciales que van a ser consideradas en el EIS será el basar 7 
escuadrones de servicio activo y un escuadrón de entrenamiento en NAS Lemoore o en NAF El Centro. La siguiente lista 
describe las alternativas. 

 

Opciones para el Establecimiento de F-35C del Departamento Naval en la Costa Oeste 

Opciones Descripción 

1 
Basar 7 escuadrones de F-35C  &  un escuadrón de reemplazo de flota  (FRS)  en NAS 
Lemoore, 109 aeronaves FA-18C en la Flota Pacifica serán reemplazados por 100 
aeronaves F-35C 

2 
Basar 7 escuadrones de F-35C  &  un escuadrón de reemplazo de flota  (FRS) en NAF El 
Centro, 109 aeronaves FA-18C en la Flota Pacifica serán reemplazados por 100 
aeronaves F-35C 

No Acción 
Bajo esta alternativa, No habría ninguna acción, lo cual no cumple con el propósito y la 
necesidad del proyecto propuesto. Esta alternativa ofrece un elemento de referencia para 
comparar el análisis de las otras alternativas 

Para más información, favor visitar nuestra página del Internet en: www.navyf35cwestcoasteis.com
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Ruido de Aeronaves 

¿Qué es Ruido? 
Ruido se define como cualquier sonido que no es deseado que interfiere con las actividades normales. 

Medidas de ruido muestran que los niveles de ruido producido por el F-35 son similares a 
los del FA-18 Hornet que está 
reemplazando. 
La primera versión de la Declaración de Impacto Ambiental 
incluirá un amplio reporte del ruido producido y sus posibles 
impactos. Este reporte utilizará los últimos modelos de 
computadora e información acústica disponible acerca de la 
aeronave. Una vez que los niveles de exposición al ruido 
sean determinados, estos niveles serán evaluados para 
determinar los posibles impactos a los ambientes humanos 
y naturales. 

¿Cómo se Asesora el Ruido?  
La Agencia de Protección Ambiental de los Estados Unidos, 
la Administración Federal de Aviación, y el Departamento de 
Defensa miden los niveles de ruido operacional del avión en decibelios (dB) utilizando dos mediciones comunes:  

Nivel Equivalente al Ruido de la Comunidad (CNEL por sus siglas en inglés) – CNEL es una herramienta para medir 
ruido en aeropuertos utilizada en el estado de California; es típicamente usada para determinar la respuesta de la comunidad 
a largo plazo al ruido ambiental, y en particular, al ruido producido por las aeronaves. CNEL representa la energía 
acumulativa de sonido de los eventos en un periodo de 24 horas con una penalidad de 5-dB añadidos a operaciones que 
ocurren durante la tarde (7-10 pm) y una penalidad de 10-dB añadidos a las operaciones que ocurren durante la noche (10 
pm–7 am). Esta penalidad de 10-dB es añadida para compensar por la 
intrusión del ruido cuando los niveles de ruido ambiental son bajos y 
actividades que son sensibles al ruido, como el dormir, normalmente ocurren. 
CNEL normalmente se representa como una línea continua alrededor de una 
fuente de ruido (por ejemplo, una línea de contorno) y normalmente se 
muestra con incrementos de 5 CNEL (por ejemplo, 65 CNEL, 70 CNEL, 75 
CNEL). Esta medida es utilizada para identificar usos de terrenos que son 
compatibles dentro de zonas específicas de ruido.  

Nivel de Exposición al Sonido (SEL por sus siglas en inglés) – SEL 
representa la energía del ruido total de un solo evento, como un sobrevuelo, 
como si ocurriera en un segundo. Esta medición combina la duración y lo 
ruidoso de un evento. 

Mediciones Suplementarias – Otras medidas también pueden ser usadas en el EIS para explicar mejor el ruido ambiental y 
los posibles impactos. 

La reacción al ruido depende de muchos 
factores 

• Cuanto tiempo dura el ruido—duración 

• Cuantas veces ocurren—repetición 

• Horas del día 

• Niveles de ruido ambiental  

• Cuanto Interfiere con actividades 

• Experiencias previas con la comunidad 

 

 

 

SAMPLE 
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¿Cómo se modela el ruido? 
El Departamento de Defensa utiliza primordialmente modelos de 
computadora para evaluar el ruido: 

 Data introducida incluye el tipo de aeronave, número de 
operaciones, registros de vuelo, altitud, características de 
potencia, velocidad de la aeronave, terreno, temperatura y 
humedad relativa. La corrida del encendido en tierra también 
está incluida. 

 Los resultados son presentados en mapas de uso de terreno 
de la instalación en la forma de contornos de ruido y pueden 
ser usados en estudios de Zonas de Uso Compatibles de 
Instalaciones Aéreas (AICUZ por sus siglas en inglés) como una guía para la planeación de usos de terrenos. 

El ruido se modela utilizando un programa de computadora llamado NOISEMAP. La versión aprobada actualmente es 
NOISEMAP 7.0 la cual usa la data de medida de acústica asignada para cada tipo de aeronave. NOISEMAP considera el 
número y el tipo de operaciones de vuelo planeados en el transcurso de un año para establecer contornos de ruido para todo 
tipo de aeronave en una ubicación especifica.  

 

 

 

Para más información, favor visitar nuestra página del Internet en: www.navyf35cwestcoasteis.com
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Public Involvement   
US Navy F-35C West Coast Homebasing  
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DRAFT EIS DISTRIBUTION LIST 

Notification of the availability of the Draft EIS will be sent to the agencies, organizations and individuals 
listed below. The Draft EIS will be sent to local libraries to provide opportunities for the general public to 
review the document. Individuals receiving the document had requested a copy. 

LIBRARIES 

• City of El Centro Public Library 
• City of Imperial Public Library 
• Imperial County Free Library 
• Imperial County Free Library, Heber Branch 
• Imperial County Free Library, Seeley Library Services provided at Community Church 
• Kings County Library, Lemoore Branch 
• Kings County Library, Hanford Branch 
• Fresno County Public Library, Central Library 
• Fresno County Public Library, Riverdale Branch Library 
• West Hills College Lemoore Library 

 

FEDERAL GOVERNMENT 

US Army Corps of Engineers 

Col. William Leady 
District Commander 
Sacramento District 

US Department of Agriculture 

Natural Resources Conservation Service 

Ms. Elizabeth Palmer 
Southern Team Leader 
Wetlands Reserve Program 

US Department of Commerce 

National Oceanic and Atmospheric Administration 

Mr. Rodney McInnis 
Regional Administrator 
National Marine Fisheries Service, Southwest Region 

US Department of Defense 

Office of Economic Adjustment 

Ms. Amanda Fagan 
Project Manager 
Sacramento Regional Office 
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US Department of the Interior  

The Honorable Ken Salazar 
Secretary of the Interior  
US Department of the Interior 

Office of Environmental Policy and Compliance 

Dr. Willie Taylor  
Director 

Ms. Patricia Port  
Regional Environmental Officer 
San Francisco Region 

Bureau of Reclamation 

Mr. Terry Fulp  
Regional Director 
Lower Colorado Region 

Mr. Bill Steele  
Area Manager  
Lower Colorado Region, South California Area 
Office 

Mr. Donald Glaser  
Regional Director  
Mid-Pacific Region 

Mr. Michael Jackson 
Area Manager  
Mid-Pacific Region, South-Central California 
Area Office 

US Fish and Wildlife Service 

Mr. Daniel Ashe  
Acting Director  

Mr. Ren Lohoefener  
Regional Director 
Pacific Southwest Region 

Mr. Jim Bartel  
Field Supervisor  
Pacific Southwest Region, Carlsbad Office 

Ms. Susan Moore  
Field Supervisor  
Pacific Southwest Region, Sacramento Office 

Mr. Chris Schoneman  
Project Leader  
Salton Sea National Wildlife Refuge 

Bureau of Land Management 

Mr. James Kenna  
State Director  
California State Office 

Ms. Margaret Goodro  
Field Manager  
El Centro Field Office 

Mr. Tim Smith  
Field Manager  
Bakersfield Field Office 
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National Park Service 

Ms. Christine Lehnertz  
Regional Director  
Pacific West Region 

Mr. Mark Butler  
Superintendent US  
Joshua Tree National Park 

Ms. Sarah Craighead  
Superintendent  
Death Valley National Park 

Ms. Karen Taylor-Goodrich  
Superintendent  
Sequoia and Kings Canyon National Parks 

US Department of Homeland Security 

US Customs and Border Protection 

Mr. Jeffrey Calhoon  
Chief Patrol Agent  
El Centro Station 

Mr. David Kim 
Federal Agent  
El Centro Sector Border Patrol 

US Department of Transportation 

Federal Aviation Administration 

Ms. Julie Oettinger  
Assistant Administrator  
Office of Policy, International Affairs and 
Environment 

Mr. Dave Cushing 
Airports District Office Manager 
Western Pacific Regional Office, Los Angeles 
Airports District 

Ms. Robin Hunt  
Airports District Office Manager  
Western Pacific Regional Office, San Francisco 
Airports District 

US Environmental Protection Agency 

US Environmental Protection Agency – EIS Filing 
Section 

Mr. Enrique Manzanilla  
Director  
Region 9, Communities & Ecosystems Division 

 

Ms. Nova Blazej  
Manager  
Region 9, Communities & Ecosystems Division, 
Environmental Review Office 

CALIFORNIA STATE GOVERNMENT 

Mr. Scott Morgan  
Director California State Clearinghouse 
Governor's Office of Planning & Research 

Ms. Mary Nichols  
Chairman California Air Resources Board 

Mr. Brad Poiriez  
Air Pollution Control Officer 
Imperial County Air Pollution Control District 

Mr. Richard McVaigh 
Deputy Air Pollution Control Officer  
San Joaquin Valley Air Pollution Control District 

Mr. Charles Lester  
Executive Director 
California Coastal Commission 

Ms. Sherilyn Sarb  
Deputy Director  
California Coastal Commission, San Diego Coast 
District 
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Mr. Daniel Carl  
Senior Deputy Director  
California Coastal Commission, Central Coastal 
District 

Mr. Mark Nechodom  
Director  
California Department of Conservation 

Mr. Charleton Bonham  
Director  
California Department of Fish & Game 

Ms. Kimberly Nicol  
Regional Manager  
California Department of Fish and Game, Inland 
Deserts Region 

Dr. Jeffrey Single  
Regional Manager  
California Department of Fish and Game, 
Central Region 

Mr. Sonke Mastrup  
Executive Director  
California Fish and Game Commission 

Mr. Linn Warren  
Director  
California Department of Housing and 
Community Development 

Mr. Malcolm Dougherty  
Director  
California Department of Transportation 

Ms. Laurie Berman  
Director  
California Department of Transportation, 
District 11 

Ms. Sharri Bender Ehlert  
Director California Department of 
Transportation, District 6 

Ms. Marta Frausto  
Native American Liaison  
California Department of Transportation, 
District 6 

Ms. Carol Roland-Nawi  
State Historic Preservation Officer  
California Office of Historic Preservation 

Mr. James Ramos  
Chairperson  
California Native American Heritage 
Commission 

Mr. David Singleton  
Program Analyst  
California Native American Heritage 
Commission 

Mr. John Laird  
Secretary  
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F-35C TRAINING OPERATIONS 

This Environmental Impact Statement (EIS) evaluates the environmental effects of the Navy’s proposed 
action, which is to provide facilities and functions on the West Coast of the United States to support 
homebasing F-35C in the Navy Pacific Fleet. The focus of this environmental analysis is to provide 
National Environmental Policy Act (NEPA) coverage for aircraft replacement and transition, new 
construction or renovation of existing structures, personnel changes, and aircraft operations at the 
homebase airfield and in Special Use Airspace (SUA) and Military Training Routes (MTRs) in the vicinity 
of the selected homebase location.  

While F-35C aircraft operations at the Naval Air Facility (NAF) El Centro and Naval Air Station  (NAS) 
Lemoore homebase airfields and nearby SUA and MTRs are analyzed in this EIS, the F-35C would also 
conduct operations at other airfields and existing military training ranges, regardless of its West Coast 
homebase location. These existing ranges to be used by the F-35C are the same military training ranges 
that are currently used by the FA-18. For example, the F-35C would conduct training operations at NAS 
Fallon, Nevada and NAS Key West, Florida. The potential environmental impacts associated with F-35C 
training activities in military training ranges are being analyzed separately as part of the Navy’s At-Sea 
Phase II Environmental Compliance Program and other airfield NEPA actions, which can be found in the 
following documents: 

• Environmental Assessment (EA) for the El Centro Ranges – An EA is being prepared to analyze 
the potential environmental effects of continuing current types and levels of training, proposed 
increases in training activities, and construction of a digital airport surveillance radar station on 
the El Centro Training Ranges. The proposed action addressed in this EA would allow the Navy to 
increase training tempo over current conditions, accommodate force-structure changes, and 
enhance the capabilities of the ranges, as necessary, to ensure that the El Centro Training 
Ranges continue to support Navy and Marine Corps training and readiness objectives. 
Installation of the digital airport surveillance radar station would provide real-time radar images 
and aircraft data, allowing pilots to train more safely and efficiently, and increasing readiness.  

• EIS for the NAS Fallon Ranges – An EIS is being prepared to analyze ongoing and future training 
activities and range improvements on the Fallon Range Complex, including F-35C operations. 
This EIS will also address future research, development, test, and evaluation activities proposed 
by Navy and non-Navy range users. 

• EA for NAS Fallon Airfield Operations – An EA is being prepared to analyze the potential 
environmental effects of current and proposed airfield operations at NAS Fallon.  The proposed 
action addressed in this EA includes routine air wing training detachments at NAS Fallon and 
training conducted by the Naval Strike and Air Warfare Center, including the Navy Fighter 
Weapons School. The EA will focus on airfield and adjacent airspace operations for FA-18, 
EA-18G, and proposed F-35C, as well as training requirements for other aircraft transitions and 
Unmanned Aircraft Systems. In addition, the EA will address related facility requirements 
including new construction and demolition or renovation of existing facilities. 

• EIS for NAS Key West Airfield Operations – An EIS is being prepared to evaluate the potential 
environmental effects of Navy’s proposal to support and conduct aircraft training operations at 
NAS Key West by maintaining baseline airfield training operations, supporting airfield operations 
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by new types of aircraft, and modifying airfield training as necessary in support of the Fleet 
Readiness Training Plan. The Draft EIS was released for a 60-day public review period on June 
29, 2012 (Department of the Navy [DoN] 2012a). 

The Navy’s At-Sea Phase II Environmental Compliance Program has also analyzed aircraft training 
operations in several offshore Warning Areas (Figure B-1) in the following documents: 

• EIS/OEIS for Point Mugu Sea Range – This EIS/OEIS addresses the potential environmental 
impacts from the Navy’s proposal to modernize facilities at NAS Point Mugu and San Nicolas 
Island to enhance the Sea Range’s capability to support existing and future operations. In 
particular, this EIS/OEIS analyzed aviation training operations within W-532, along with a much 
broader program of military test and training operations in the air and sea space within the 
Point Mugu Sea Range (DoN 2002a). The Record of Decision (ROD) was issued in August 2002 
(DoN 2002b) 

• EIS/Overseas EIS (OEIS) for Southern California (SOCAL) Range Complex – This EIS/OEIS 
addressed the potential environmental impacts that could result from supporting and 
conducting current, emerging, and future training and research, development, test, and 
evaluation operations in the SOCAL Range Complex. In particular, this EIS/OEIS analyzed military 
aviation training operations within W-291 (surface to 80,000 ft MSL), along with a much broader 
program of specialized range and training in the air, on the surface of the ocean, and undersea 
throughout the SOCAL Range Complex (DoN 2008). The ROD was issued in January 2009 (DoN 
2009). 

• Hawaii-Southern California Training and Testing Activities Draft EIS/OEIS – This EIS/OEIS is 
being prepared to analyze the potential environmental effects of conducting at-sea current, 
emerging and future training and research, development, test, and evaluation (testing) activities 
in the Hawaii and SOCAL Range Complexes and Silver Strand Training Complex, including 
Operating Areas (OPAREAS) and Special Use Airspace. This EIS/OEIS specifically analyzes military 
aviation training operations within W-291 (surface to 80,000 ft MSL) in the SOCAL Range 
Complex and other Warning Areas within the Hawaii Range Complex. This EIS/OEIS also includes 
a broad program of specialized range and training and testing in the air, on the surface of the 
ocean, and undersea throughout the Hawaii Range Complex, SOCAL Range Complex, Silver 
Strand Training Complex and routine at-sea activities that occur during transit between these 
range complexes and OPAREAS (DoN 2012b). The Draft EIS/OEIS was released for a 60-day 
public review period on May 11, 2012 (DoN 2012c). 

F-35C operations in Warning Areas would be addressed in other NEPA documents including the Navy’s 
Tactical Training Theater Assessment and Planning Program. Table B-1 shows the estimated baseline 
number of annual operations in 2015, the proposed F-35C annual operations in 2028, and the total 
annual operations in 2028 for W-291. Homebasing the F-35C at NAF El Centro would result in an 
increase of approximately 27,181 operations in W-291. 

Table B-1. Changes in Annual Operations in W-291 

Warning Area 
Number of Operations 

Total (2028) 
Estimated Baseline (2015) Proposed F-35C (2028) 

W-291 35,556 +23,202 58,758 
Sources:  DoN 2008, 2012d.  
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Table B-2 shows the estimated baseline number of operations in 2015, the proposed F-35C annual 
operations in 2028, and the total annual operations in W-283, W-285, and W-532. Homebasing the 
F-35C at NAS Lemoore would result in an increase of approximately 1,132 operations in W-283, W-285, 
and W-532.  

Table B-2. Changes in Annual Operations in W-283, W-285, and W-532 

Warning Area 
Number of Operations 

Total (2028) 
Estimated Baseline (2015) Proposed F-35C (2028) 

W-283 2,869 +1,059 3,928 
W-285 3,126 -3 3,123 
W-532 340 +76 416 

Total 6,335 +1,132 7,467 
Source:  DoN 2012e.  
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DISCUSSION OF NOISE AND ITS EFFECT ON THE ENVIRONMENT 

C.1 Basics of Sound 
 
Noise is unwanted sound. Sound is all around us; sound becomes noise when it interferes with 
normal activities, such as sleep or conversation. 
 

Sound is a physical phenomenon consisting of minute vibrations that travel through a medium, such as air, 
and are sensed by the human ear. Whether that sound is interpreted as pleasant (e.g., music) or unpleasant 
(e.g., jackhammers) depends largely on the listener’s current activity, past experience, and attitude toward 
the source of that sound. 
 

The measurement and human perception of sound involves three basic physical characteristics: intensity, 
frequency, and duration. First, intensity is a measure of the acoustic energy of the sound vibrations and 
is expressed in terms of sound pressure. The greater the sound pressure, the more energy carried by 
the sound and the louder the perception of that sound. The second important physical characteristic of 
sound is frequency, which is the number of times per second the air vibrates or oscillates. Low-frequency 
sounds are characterized as rumbles or roars, while high-frequency sounds are typified by sirens or 
screeches. The third important characteristic of sound is duration or the length of time the sound can be 
detected. 
 

The loudest sounds that can be detected comfortably by the human ear have intensities that are a 
trillion times higher than those of sounds that can barely be detected. Because of this vast range, using a 
linear scale to represent the intensity of sound becomes very unwieldy. As a result, a logarithmic unit 
known as the decibel (abbreviated dB) is used to represent the intensity of a sound. Such a representation is 
called a sound level. A sound level of 0 dB is approximately the threshold of human hearing and is barely 
audible under extremely quiet listening conditions. Normal speech has a sound level of approximately 60 
dB; sound levels above 120 dB begin to be felt inside the human ear as discomfort. Sound levels 
between 130 to 140 dB are felt as pain (Berglund and Lindvall 1995). 
 

Because of the logarithmic nature of the decibel unit, sound levels cannot be arithmetically added or 
subtracted and are somewhat cumbersome to handle mathematically. However, some simple rules are useful 
in dealing with sound levels. First, if a sound’s intensity is doubled, the sound level increases by 3 dB, 
regardless of the initial sound level. For example: 
 

60 dB + 60 dB = 63 dB, and 
 

80 dB + 80 dB = 83 dB. 
 

Second, the total sound level produced by two sounds of different levels is usually only slightly more than 
the higher of the two. For example: 
 

60.0 dB + 70.0 dB = 70.4 dB. 
 

Because the addition of sound levels is different than that of ordinary numbers, such addition is often 
referred to as “decibel addition” or “energy addition.” The latter term arises from the fact that what we are 
really doing when we add decibel values is first converting each decibel value to its corresponding acoustic 
energy, then adding the energies using the normal rules of addition, and finally converting the total 
energy back to its decibel equivalent. 

The minimum change in the sound level of individual events that an average human ear can detect is about 
3 dB. On average, a person perceives a change in sound level of about 10 dB as a doubling (or halving) of 
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the sound’s loudness, and this relation holds true for loud and quiet sounds. A decrease in sound level of 10 
dB actually represents a 90 percent decrease in sound intensity but only a 50 percent decrease in 
perceived loudness because of the nonlinear response of the human ear (similar to most human senses). 

 

Sound frequency is measured in terms of cycles per second (cps), or hertz (Hz), which is the standard unit 
for cps. The normal human ear can detect sounds that range in frequency from about 20 Hz to about 
15,000 Hz. All sounds in this wide range of frequencies, however, are not heard equally by the human ear, 
which is most sensitive to frequencies in the 1,000 to 4,000 Hz range. Weighting curves have been 
developed to correspond to the sensitivity and perception of different types of sound. A-weighting 
and C-weighting are the two most common weightings. A-weighting accounts for frequency dependence 
by adjusting the very high and very low frequencies (below approximately 500 Hz and above approximately 
10,000 Hz) to approximate the human ear’s lower sensitivities to those frequencies. C-weighting is nearly 
flat throughout the range of audible frequencies, hardly de-emphasizing the low frequency sound while 
approximating the human ear’s sensitivity to higher intensity sounds. The two curves shown in Figure C-1 
are also the most adequate to quantify environmental noises. 

 
 

 
Figure C-1. Frequency Response Characteristics of A- and C-Weighting Networks 
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C.1.1 Sound Level Weighting 
 

A-weighted Sound Level 
Sound levels that are measured using A-weighting, called A-weighted sound levels, are often denoted by the 
unit dBA or dB (A) rather than dB. When the use of A-weighting is understood, the adjective “A-weighted” 
is often omitted and the measurements are expressed as dB. In this report (as in most environmental 
impact documents), dB units refer to A-weighted sound levels. 
 

Noise potentially becomes an issue when its intensity exceeds the ambient or background sound pressures. 
Ambient background noise in metropolitan, urbanized areas typically varies from 60 to 70 dB and can be as 
high as 80 dB or greater; quiet suburban neighborhoods experience ambient noise levels of approximately 
45-50 dB (U.S. Environmental Protection Agency (EPA) 1978). 
 

Figure C-2 is a chart of A-weighted sound levels from typical sounds. Some noise sources (air conditioner, 
vacuum cleaner) are continuous sounds with levels that are constant for some time. Some (automobile, 
heavy truck) are the maximum sound during a vehicle pass-by. Some (urban daytime, urban nighttime) are 
averages over extended periods. A variety of noise metrics have been developed to describe noise over 
different time periods, as discussed below. 
 

Aircraft noise consists of two major types of sound events: aircraft takeoffs and landings, and engine 
maintenance operations. The former can be described as intermittent sounds and the latter as continuous. 
Noise levels from flight operations exceeding background noise typically occur beneath main approach and 
departure corridors, in local air traffic patterns around the airfield, and in areas immediately adjacent to 
parking ramps and aircraft staging areas. As aircraft in flight gain altitude, their noise contribution drops to 
lower levels, often becoming indistinguishable from the background. 
 
C-weighted Sound Level 
Sound levels measured using a C-weighting are most appropriately called C-weighted sound levels (and 
denoted dBC). C-weighting is nearly flat throughout the audible frequency range, hardly de-emphasizing the 
low frequency. This weighting scale is generally used to describe impulsive sounds. Sounds that are 
characterized as impulsive generally contain low frequencies. Impulsive sounds may induce secondary 
effects, such as shaking of a structure, rattling of windows, inducing vibrations. These secondary effects can 
cause additional annoyance and complaints. 
 

The following definitions in the American National Standard Institute (ANSI) Report S12.9, Part 4 provide 
general concepts helpful in understanding impulsive sounds (ANSI 1996). 
 

Impulsive Sound: Sound characterized by brief excursions of sound pressure (acoustic impulses) that 
significantly exceeds the ambient environmental sound pressure. The duration of a single impulsive sound is 
usually less than one second (ANSI 1996). 
 

Highly Impulsive Sound: Sound from one of the following enumerated categories of sound sources: small-
arms gunfire, metal hammering, wood hammering, drop hammering, pile driving, drop forging, pneumatic 
hammering, pavement breaking, metal impacts during rail-yard shunting operation, and riveting. 
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SOURCE: Handbook of Noise Control, C.M. Harris, Editor McGraw-Hill Book Co., 1979, and FICAN 1997 
 

Figure C-2. Typical A-weighted Sound Levels of Common Sounds 
 
 
 
 

High-energy Impulsive Sound: Sound from one of the following enumerated categories of sound sources: 
quarry and mining explosions, sonic booms, demolition and industrial processes that use high 
explosives, military ordnance (e.g., armor, artillery and mortar fire, and bombs), explosive ignition of 
rockets and missiles, explosive industrial circuit breakers, and any other explosive source where the 
equivalent mass of dynamite exceeds 25 grams. 
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C.2 Noise Metrics 
 

In general, a metric is a statistic for measuring or quantifying.  A noise metric quantifies the noise 
environment. There are three families of noise metrics described herein – one for single noise events such 
as an aircraft flyby, one for cumulative noise events such as a day’s worth of aircraft activity and one which 
quantifies the events or time relative to single noise events. 
 

Within the single noise event family, metrics described below include Peak Sound Pressure Level, 
Maximum Sound Level and Sound Exposure Level.  Within the cumulative noise events family, metrics 
described below include Equivalent Sound Level, Day-Night Average Sound Level and several others.  Within 
the events/time family, metrics described below include Number of Events Above a Threshold Level and 
Time Above a Specified Level. 
 
C.2.1 Maximum Sound Level (Lmax) 
 

The highest A-weighted integrated sound level measured during a single event in which the sound level 
changes value with time (e.g., an aircraft overflight) is called the maximum A-weighted sound level or 
Maximum Sound Level. 
 

During an aircraft overflight, the noise level starts at the ambient or background noise level, rises to the 
maximum level as the aircraft flies closest to the observer, and returns to the background level as the 
aircraft recedes into the distance.  The Lmax indicates the maximum sound level occurring for a fraction of a 
second. For aircraft noise, the “fraction of a second” over which the maximum level is defined is generally 
one-eighth of a second, and is denoted as “fast” response (ANSI 1988). Slowly varying or steady sounds 
are generally measured over a period of one second, denoted “slow” response.  The Lmax is important in 
judging the interference caused by a noise event with conversation, TV or radio listening, sleep, or other 
common activities.  Although it provides some measure of the intrusiveness of the event, it does not 
completely describe the total event, because it does not include the period of time that the sound is heard. 
 
C.2.2 Peak Sound Pressure Level (Lpk) 
 

The Peak Sound Pressure Level is the highest instantaneous level obtained by a sound level measurement 
device. The Lpk is typically measured using a 20 microseconds or faster sampling rate, and is typically based 
on unweighted or linear response of the meter. 
 
C.2.3 Sound Exposure Level (SEL) 
 

Sound Exposure Level is a composite metric that represents both the intensity of a sound and its duration. 
Individual time-varying noise events (e.g., aircraft overflights) have two main characteristics: a sound level 
that changes throughout the event and a period of time during which the event is heard. SEL provides a 
measure of the net impact of the entire acoustic event, but it does not directly represent the sound level 
heard at any given time.  During an aircraft flyover, SEL would include both the Lmax and the lower noise 
levels produced during onset and recess periods of the overflight. 
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SEL is a logarithmic measure of the total acoustic energy transmitted to the listener during the event. 
Mathematically, it represents the sound level of a constant sound that would, in one second, generate the 
same acoustic energy as the actual time-varying noise event. For sound from aircraft overflights, which 
typically lasts more than one second, the SEL is usually greater than the Lmax because an individual 
overflight takes seconds and the Lmax occurs instantaneously.  SEL represents the best metric to compare 
noise levels from overflights. 
 
C.2.4 Equivalent Sound Level (Leq) 
 

A cumulative noise metric useful in describing noise is the Equivalent Sound Level. Leq is the continuous 
sound level that would be present if all of the variations in sound level occurring over a specified time 
period were smoothed out as to contain the same total sound energy. 
 

Just as SEL has proven to be a good measure of the noise impact of a single event, Leq has been established 
to be a good measure of the impact of a series of events during a given time period. Also, while Leq is 
defined as an average, it is effectively a sum over that time period and is, thus, a measure of the cumulative 
impact of noise. For example, the sum of all noise-generating events during the period of 7 a.m. to 4 
p.m. could provide the relative impact of noise generating events for a school day. 
 
C.2.5 Day-Night Average Sound Level (DNL or Ldn) and Community Noise Equivalent Level 

(CNEL) 
 

Day-Night Average Sound Level and Community Noise Equivalent Level are composite metrics that account 
for all noise events in a 24-hour period. In order to account for increased human sensitivity to noise at night, 
a 10 dB penalty is applied to nighttime events (10:00 p.m. to 7:00 a.m. time period). A variant of the DNL, 
the CNEL includes a 5 dB penalty on noise during the 7:00 a.m. to 10:00 p.m. time period, and a 10 dB 
penalty on noise during the 10:00 p.m. to 7:00 a.m. time period. The notations DNL and Ldn are both used 
for Day-Night Average Sound Level and are equivalent. 
 

Like Leq, DNL and CNEL without their penalties are average quantities, mathematically representing the 
continuous A-weighted or C-weighted sound level that would be present if all of the variations in sound level 
that occur over a 24-hour period were smoothed out so as to contain the same total sound energy.  These 
composite single-measure time-average metrics account for the SELs, Lmax, the duration of the events 
(sorties or operations), and the number of events that occur over a 24-hour period but do not provide 
specific information on the number of noise events or the individual sound levels that occur during the 
24-hour day.  Like SEL, neither DNL nor CNEL represent the sound level heard at any particular time, but 
quantifies the total sound energy received. While it is normalized as an average, it represents all of the 
sound energy, and is therefore a cumulative measure. 
 

The nighttime penalties in both DNL and CNEL account for the added intrusiveness of sounds that occur 
during normal sleeping hours, both because of the increased sensitivity to noise during those hours and 
because ambient sound levels during nighttime are typically about 10 dB lower than during daytime 
hours. The evening penalty in CNEL accounts for the added intrusiveness of sounds during that period. 
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The inclusion of daytime, evening and nighttime periods in the computation of the DNL and CNEL reflects 
their basic 24-hour definition. They can, however, be applied over periods of multiple days. For application 
to civil airports, where operations are consistent from day to day, DNL and CNEL are usually applied as an 
annual average. 
 

The logarithmic nature of the decibel unit causes the noise levels of the loudest events to control the 24-
hour average. A DNL of 65 dB could result from a very few noisy events or a large number of quieter 
events. 
 

As a simple example of this characteristic, consider a case in which only one aircraft overflight occurs during 
the daytime over a 24-hour period, creating a sound level of 100 dB for 30 seconds. During the remaining 23 
hours, 59 minutes, and 30 seconds of the day, the ambient sound level is 50 dB. The DNL for this 24-
hour period is 65.9 dB. Assume, as a second example, that 10 such 30-second overflights occur during 
daytime hours during the next 24-hour period, with the same ambient sound level of 50 dB during the 
remaining 23 hours and 55 minutes of the day. The DNL for this 24-hour period is 75.5 dB. Clearly, the 
averaging of noise over a 24-hour period does not ignore the louder single events and tends to emphasize 
both the sound levels and number of those events. 
 

Daily average sound levels are typically used for the evaluation of community noise effects (i.e., long-term 
annoyance), and particularly aircraft noise effects. In general, scientific studies and social surveys have 
found a high correlation between the percentages of groups of people highly annoyed and the level of 
average noise exposure measured in DNL (EPA 1978 and Schultz 1978). 
 
C.2.6 Onset-Rate Adjusted Monthly Day-Night Average Sound Level (L dnmr) and Onset-Rate 
Adjusted Monthly Community Noise Equivalent Level (CNELmr) 
 

Military aircraft utilizing Special Use Airspace (SUA) such as Military Training Routes (MTRs), Military 
Operating Areas (MOAs) and Restricted Areas/Ranges generate a noise environment that is somewhat 
different from that associated with airfield operations. As opposed to patterned or continuous noise 
environments associated with airfields, flight activity in SUAs is highly sporadic and often seasonal ranging 
from ten per hour to less than one per week. Individual military overflight events also differ from typical 
community noise events in that noise from a low-altitude, high- airspeed flyover can have a rather 
sudden onset, exhibiting a rate of increase in sound level (onset rate) of up to 150 dB per second. 
 

To represent these differences, the conventional SEL metric is adjusted to account for the “surprise” effect 
of the sudden onset of aircraft noise events on humans with an adjustment ranging up to 11 dB above the 
normal SEL (Stusnick, et al. 1992). Onset rates between 15 to 150 dB per second require an adjustment of 0 
to 11 dB, while onset rates below 15 dB per second require no adjustment. The adjusted SEL is 
designated as the onset-rate adjusted sound exposure level (SELr). 
 

Because of the sporadic characteristic of SUA activity and so as not to dilute the resultant noise exposure, 
the month with the most operations or sorties from a yearly tabulation for the given SUA is examined -- the 
so-called busiest month. The cumulative exposure to noise in these areas is computed by DNL over the busy 
month, but using SELr instead of SEL. This monthly average is denoted Ldnmr. If onset rate adjusted DNL is 
computed over a period other than a month, it would be designated Ldnr and the period must be specified. 
In the state of California, a variant of the Ldnmr includes a penalty for evening operations (7 p.m. to 10 p.m.) 
and is denoted CNELmr. 
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C.2.7 Number-of-Events Above (NA) a Threshold Level (L) 
 

The Number-of-events Above metric (NA) provides the total number of noise events that exceed the 
selected noise level threshold during a specified period of time.  Combined with the selected threshold 
level (L), the NA metric is symbolized as NAL. The threshold L can be defined in terms of either the SEL or 
Lmax metric, and it is important that this selection is reflected in the nomenclature. When labeling a 
contour line or point of interest (POI) on a map the NAL will be followed by the number of events in 
parentheses for that line or POI. For example, the noise environment at a location where 10 events exceed 
an SEL of 90 dB, over a given period of time, would be represented by the nomenclature NA90SEL(10). 
Similarly, for Lmax it would be NA90Lmax(10). The period of time can be an average 24-hour day, daytime, 
nighttime, school day, or any other time period appropriate to the nature and application of the analysis. 
 

NA can be portrayed for single or multiple locations, or by means of noise contours on a map similar to the 
common DNL contours. A threshold level is selected that best meets the need for that situation. An Lmax 

threshold is normally selected to analyze speech interference, whereas an SEL threshold is normally 
selected for analysis of sleep disturbance. 
 

The NA metric is the only supplemental metric that has been developed that combines single-event noise 
levels with the number of aircraft operations. In essence, it answers the question of how many aircraft (or 
range of aircraft) fly over a given location or area at or above a selected threshold noise level. 
 
C.2.8 Time Above (TA) a Specified Level (L) 
 

The Time Above (TA) metric is a measure of the total time that the A-weighted aircraft noise level is at or 
above a defined sound level threshold. Combined with the selected threshold level (L), the TA metric is 
symbolized as TAL. TA is not a sound level, but rather a time expressed in minutes. TA values can be 
calculated over a full 24-hour annual average day, the 15-hour daytime and 9-hour nighttime periods, a 
school day, or any other time period of interest, provided there is operational data to define the time 
period of interest. 
 

TA has application for describing the noise environment in schools, particularly when comparing the 
classroom or other noise sensitive environments for different operational scenarios.  TA can be portrayed 
by means of noise contours on a map similar to the common DNL contours. 
 

The TA metric is a useful descriptor of the noise impact of an individual event or for many events occurring 
over a certain time period. When computed for a full day, the TA can be compared alongside the DNL in 
order to determine the sound levels and total duration of events that contribute to the DNL. TA analysis is 
usually conducted along with NA analysis so the results show not only how many events occur above the 
selected threshold(s), but also the total duration of those events above those levels for the selected time 
period. 
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C.3 Noise Effects 
 

This noise effects section includes discussions of annoyance, speech interference and sleep disturbance, and 
the effects of noise on hearing, health, performance, learning, animals, property values, terrain and 
archaeological sites. 
 
C.3.1 Annoyance 
 

The primary effect of aircraft noise on exposed communities is one of long-term annoyance, defined by 
the Environmental Protection Agency (EPA) as any negative subjective reaction on the part of an individual 
or group. The scientific community has adopted the use of long-term annoyance as a primary indicator of 
community response because it attempts to account for all negative aspects of effects from noise, e.g., 
increased annoyance due to being awakened the previous night by aircraft and interference with everyday 
conversation. 
 

Numerous laboratory studies and field surveys have been conducted to measure annoyance and to account 
for a number of variables, many of which are dependent on a person’s individual circumstances and 
preferences. Laboratory studies of individual response to noise have helped isolate a number of the factors 
contributing to annoyance, such as the intensity level and spectral characteristics of the noise, duration, 
the presence of impulses, pitch, information content, and the degree of interference with activity. Social 
surveys of community response to noise have allowed the development of general dose-response 
relationships that can be used to estimate the proportion of people who will be highly annoyed by a 
given noise level. The results of these studies have formed the basis for criteria established to define areas 
of compatible land use. 
 

A wide variety of responses have been used to determine intrusiveness of noise and disturbances of 
speech, sleep, audio/video entertainment, and outdoor living; but the most useful metric for assessing 
peoples’ responses to noise is the percentage of the population expected to be “highly annoyed.” The 
concept of “percent highly annoyed” has provided the most consistent response of a community to a 
particular noise environment. In his synthesis of several different social surveys that employed different 
response scales, Schultz (1978) defined “highly annoyed” respondents as those respondents whose self-
described annoyance fell within the upper 28 percent of the response scale where the scale was numerical 
or un-named. For surveys where the response scale was named, Schultz counted those who claimed to be 
highly annoyed, combining the responses of “very annoyed” and “extremely annoyed.” Schultz’s definition 
of “percent highly annoyed” (%HA) became the basis for the Federal policy on environmental noise. Daily 
average sound levels are typically used for the evaluation of community noise effects, such as long-term 
annoyance. 
 

In general, scientific studies and social surveys have found a correlation between the percentages of groups 
of people highly annoyed and the level of average noise exposure. Thus, the results are expressed as the 
average %HA at various exposure levels measured in DNL. The classic analysis is Schultz's original 1978 
study, whose results are shown in Figure C-3. This figure is commonly referred to as the Schultz curve. It 
represents the synthesis of a large number of social surveys (161 data points in all), that relates the long-
term community response to various types of noise sources, measured using the DNL metric. 
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Figure C-3. Community Surveys of Noise Annoyance 
 
 
 

An updated study of the original Schultz data based on the analysis of 400 data points collected through 
1989 essentially reaffirmed this relationship. Figure C-4 shows an updated form of the curve fit in 
comparison with the original Schultz curve (Finegold 1994). The updated fit, which does not differ 
substantially from the original, is the preferred form in the U.S. The relationship between %HA and DNL is: 

 
%HA = 100/[1+ exp(11.13 – 0.141Ldn)] 
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SOURCE: (Schultz, 1978) and Current (Finegold, et al. 1994) Curve Fits 
 

Figure C-4. Response of Communities to Noise; Comparison of 
Original 

 
 
 

In general, correlation coefficients of 0.85 to 0.95 are found between the percentages of groups of people 
highly annoyed and the level of average noise exposure. However, the correlation coefficients for the 
annoyance of individuals are relatively low, on the order of 0.5 or less. This is not surprising, considering 
the varying personal factors that influence the manner in which individuals react to noise. 

 

A number of non-acoustic factors have been identified that may influence the annoyance response of an 
individual. Newman and Beattie (1985) divided these factors into emotional and physical variables. 

 

Emotional Variables: 
 

•Feelings about the necessity or preventability of the noise; 
 

•Judgment of the importance and value of the activity that is producing the noise; 
 

•Activity at the time an individual hears the noise; 
 

•Attitude about the environment; 
 

•General sensitivity to noise; 
 

•Belief about the effect of noise on health; and 
 

•Feeling of fear associated with the noise. 
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Physical Variables: 
 

•Type of neighborhood; 
 

•Time of day; 
 

•Season; 
 

•Predictability of noise; 
 

•Control over the noise source; and 
 

•Length of time an individual is exposed to a noise. 
 

The low correlation coefficients for individuals’ reactions reflect the large amount of scatter among the data 
drawn from the various surveys and point to the substantial uncertainty associated with the equation 
representing the relationship between %HA and DNL. Based on the results of surveys it has been observed 
that noise exposure can explain less than 50 percent of the observed variance in annoyance, indicating 
that non-acoustical factors play a major role. As a result, it is not possible to accurately predict individual 
annoyance in any specific community based on the aircraft noise exposure. Nevertheless, changes in %HA 
can be useful in giving the decision maker more information about the relative effects that different 
alternatives may have on the community. 

 

The original Schultz curve and the subsequent updates do not separate out the annoyance from 
aircraft noise and other transportation noise sources. This was an important element, in that it allowed 
Schultz to obtain some consensus among the various social surveys from the 1960s and 1970s that 
were synthesized in the analysis. In essence, the Schultz curve assumes that the effects of long-term 
annoyance on the general population are the same, regardless of whether the noise source is road, rail, or 
aircraft. In the years after the classical Schultz analysis, additional social surveys have been conducted to 
better understand the annoyance effects of various transportation sources. 

 

Miedema & Vos (1998) present synthesis curves for the relationship between DNL and percentage 
“Annoyed” and percentage “Highly Annoyed” for three transportation noise sources. Separate, non- 
identical curves were found for aircraft, road traffic, and railway noise. Table C-1 illustrates that, for a DNL 
of 65 dB, the percent of the people forecasted to be Highly Annoyed is 28 percent for air traffic, 18 
percent for road traffic and 11 percent for railroad traffic. For an outdoor DNL of 55 dB, the percent 
highly annoyed would be close to 12 percent if the noise is generated by aircraft operations, but only 7 
percent and 4 percent, respectively, if the noise is generated by road or rail traffic. Comparing the levels 
on the Miedema & Vos curve to those on the updated Schultz curve indicates that the percentage of 
people highly annoyed by aircraft noise may be higher than previously thought when the noise is solely 
generated by aircraft activity. 



Appendix C C-13  February 2013 

Table C-1. Percent Highly Annoyed for Different Transportation Noise Sources 
 

 
DNL 
(dB) 

Percent Highly Annoyed (%HA) 
Miedema and Vos Schultz 

Combined Air Road Rail 
55 12 7 4 3 
60 19 12 7 6 
65 28 18 11 12 
70 37 29 16 22 
75 48 40 22 36 

Source: Miedema & Vos 1998, Schultz 1998 
 
 
 
As noted by the World Health Organization (WHO), even though aircraft noise seems to produce a stronger 
annoyance response than road traffic, caution should be exercised when interpreting synthesized data from 
different studies (WHO 2000). The WHO noted that five major parameters should be randomly distributed 
for the analyses to be valid: personal, demographic, and lifestyle factors, as well as the duration of noise 
exposure and the population experience with noise. 
 

The FICON found that the updated Schultz curve remains the best available source of empirical dosage 
effect information to predict community response to transportation noise without any segregation by 
transportation source (FICON 1992); a position held by the FICAN in 1997 (FICAN 1997). However, FICON 
also recommended further research to investigate the differences in perceptions of aircraft noise, ground 
transportation noise (highways and railroads), and general background noise. 
 
C.3.2 Speech Interference 
 

Speech interference associated with aircraft noise is a primary cause of annoyance for communities. The 
disruption of routine activities such as radio or television listening, telephone use, or family conversation 
gives rise to frustration and irritation. The quality of speech communication is particularly important in 
classrooms and offices. In industrial settings it can cause fatigue and vocal strain in those who attempt to 
communicate over the noise. 
 

The disruption of speech in the classroom is a primary concern, due to the potential for adverse effects on 
children’s learning ability. There are two aspects to speech comprehension: 
 

1. Word Intelligibility - the percent of words transmitted and received. This might be important for 
students in the lower grades who are learning the English language, and particularly for 
students who have English as a Second Language. 

 

2. Sentence Intelligibility – the percent of sentences transmitted and understood. This might 
be important for high-school students and adults who are familiar with the language, and 
who do not necessarily have to understand each word in order to understand sentences. 

 

For teachers to be clearly understood by their students, it is important that regular voice communication is 
clear and uninterrupted. Not only does the background sound level have to be low enough for the teacher 
to be clearly heard, but intermittent outdoor noise events also need to be minimized. It is therefore 
important to evaluate the steady background level, the level of voice communication, and the single-event 
level due to aircraft overflights that might interfere with speech. 
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Several research studies have been conducted and guideline documents been developed resulting in a fairly 
consistent set of noise level criteria for speech interference. This section provides an overview of the results 
of these studies. 
 

U.S. Federal Criteria for Interior Noise 
 

In 1974, the EPA  identified a goal of an indoor 24-hour average sound level Leq(24) of 45 dB to 
minimize speech interference based on the intelligibility of sentences in the presence of a steady 
background noise (EPA 1974). Intelligibility pertains to the percentage of speech units correctly understood 
out of those transmitted, and specifies the type of speech material used, i.e. sentences or words. The curve 
displayed in Figure C-5 shows the effect of steady indoor background sound levels on sentence intelligibility. 
For an average adult with normal hearing and fluency in the language, steady background sound levels 
indoors of less than 45 dB Leq are expected to allow 100 percent intelligibility of sentences. 

 
Source: EPA 1974 

 

Figure C-5. Speech Intelligibility Curve 
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The curve shows 99 percent sentence intelligibility for background levels at a Leq of 54 dB, and less than 
10 percent intelligibility for background levels above a Leq of 73 dB. Note that the curve is especially 
sensitive to changes in sound level between 65 dB and 75 dB - an increase of 1 dB in background sound 
level from 70 dB to 71 dB results in a 14 percent decrease in sentence intelligibility, whereas a 1 dB increase 
in background sound level from 60 dB to 61 dB results in less than 1 percent decrease in sentence 
intelligibility. 
 

Classroom Criteria 
 

For listeners with normal hearing and fluency in the language, complete sentence intelligibility can be 
achieved when the signal-to-noise ratio (i.e., the difference between the speech level and the level of the 
interfering noise) is in the range 15-18 dB (Lazarus 1990). 
 

Both the ANSI and the American Speech-Language-Hearing Association (ASHLA) recommend at least a 
15 dB signal-to-noise ratio in classrooms, to ensure that children with hearing impairments and language 
disabilities are able to enjoy high speech intelligibility (ANSI 2002; ASHLA 1995). As such, provided that the 
average adult male or female voice registers a minimum of 50 dB Lmax in the rear of the classroom, the ANSI 
standard requires that the continuous background noise level indoors must not exceed a Leq of 35 dB 
(assumed to apply for the duration of school hours). 
 

The WHO reported for a speaker-to-listener distance of about 1 meter, empirical observations have shown 
that speech in relaxed conversations is 100 percent intelligible in background noise levels of about 35 dB, 
and speech can be fairly well understood in the presence of background levels of 45 dB. The WHO 
recommends a guideline value of 35 dB Leq for continuous background levels in classrooms during school 
hours (WHO 2000). 
 

Bradley suggests that in smaller rooms, where speech levels in the rear of the classroom are approximately 
50 dB Lmax, steady-state noise levels above 35 dB Leq may interfere with the intelligibility of speech (Bradley 
1993). 
 

For the purposes of determining eligibility for noise insulation funding, the Federal Aviation Administration 
(FAA) guidelines state that the design objective for a classroom environment is 45 dB Leq resulting from 
aircraft operations during normal school hours (FAA 1985). 
 

However, most aircraft noise is not continuous and consists of individual events where the sound level 
exceeds the background level for a limited time period as the aircraft flies over. Since speech 
interference in the presence of aircraft noise is essentially determined by the magnitude and frequency of 
individual aircraft flyover events, a time-averaged metric alone, such as Leq, is not necessarily appropriate 
when evaluating the overall effects. In addition to the background level criteria described above, single-
event criteria, which account for those sporadic intermittent outdoor noisy events, are also essential to 
specifying speech interference criteria. 
 

In 1984, a report to the Port Authority of New York and New Jersey recommended utilizing the 
Speech Interference Level (SIL) metric for classroom noise criteria (Sharp and Plotkin 1984). This metric 
is based on the maximum sound levels in the frequency range (approximately 500 Hz to 2,000 Hz) that 
directly affects speech communication. The study identified an SIL (the average of the sound levels in the 
500, 1000, and 2000 Hz octave-bands) of 45 dB as the desirable goal, which was estimated to provide 90 
percent word intelligibility for the short time periods during aircraft over-flights. Although early classroom 
level criteria were defined in terms of SIL, the use and measurement of Lmax as the primary metric has since 
become more popular. Both metrics take into consideration the Lmax associated with intermittent noise 
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events and can be related to existing background levels when determining speech interference 
percentages. An SIL of 45 dB is approximately equivalent to an A- weighted Lmax of 50 dB for aircraft noise 
(Wesler 1986). 
 

In 1998, a  report also concluded that if an aircraft noise event’s indoor Lmax reached the speech level of 50 
dB, 90 percent of the words would be understood by students seated throughout the classroom (Lind, 
Pearsons, and Fidell 1998). Since intermittent aircraft noise does not appreciably disrupt classroom 
communication at lower levels and other times, the authors also adopted an indoor Lmax of 50 dB as the 
maximum single-event level permissible in classrooms. Note that this limit was set based on students with 
normal hearing and no special needs; at-risk students may be adversely affected at lower sound levels. 
 

Bradley recommends SEL as a better indicator of indoor estimated speech interference in the presence of 
aircraft overflights (Bradley 1985). For acceptable speech communication using normal vocal efforts, 
Bradley suggests that the indoor SEL be no greater than 64 dB. He assumes a 26 dB outdoor- to-indoor 
noise reduction that equates to 90 dB SEL outdoors. Aircraft events producing outdoor SEL values greater 
than 90 dB would result in disruption to indoor speech communication. Bradley’s work indicates that, for 
speakers talking with a casual vocal effort, 95 percent intelligibility would be achieved when indoor SEL 
values did not exceed 60 dB, which translates approximately to an Lmax of 50 dB. 
 

In the presence of intermittent noise events, ANSI states that the criteria for allowable background noise 
level can be relaxed since speech is impaired only for the short time when the aircraft noise is close to its 
maximum value. Consequently, they recommend when the background noise level of the noisiest hour is 
dominated by aircraft noise, the indoor criteria (35 dB Leq for continuous background noise) can be 
increased by 5 dB to an Leq of 40 dB, as long as the noise level does not exceed 40 dB for more than 10 
percent of the noisiest hour (ANSI 2002). 
 

The WHO does not recommend a specific indoor Lmax criterion for single-event noise, but does place a 
guideline value at Leq of 35 dB for overall background noise in the classroom. However, WHO does report 
that “for communication distances beyond a few meters, speech interference starts at sound pressure 
levels below 50 dB for octave bands centered on the main speech frequencies at 500 Hz, 
1 kHz, and 2 kHz” (WHO 2000). One can infer this can be approximated by an Lmax value of 50 dB. 
 

The United Kingdom Department for Education and Skills (UKDFES) established in its classroom acoustics 
guide a 30-minute time-averaged metric [Leq(30min)] for background levels and LA1,30 min for intermittent 
noises, at thresholds of 30-35 dB and 55 dB, respectively. LA1,30 min represents the A- weighted sound 
level that is exceeded one percent of the time (in this case, during a 30 minute teaching session) and 
is generally equivalent to the Lmax metric (UKDFES 2003). 
 

Summary 
 

As the previous section demonstrates, research indicates that it is not only important to consider the 
continuous background levels using time-averaged metrics, but also the intermittent events, using 
single-event metrics such as Lmax. Table C-2 provides a summary of the noise level criteria recommended in 
the scientific literature. 
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Table C-2. Indoor Noise Level Criteria Based on Speech Intelligibility 

 

Source Metric/Level (dB) Effects and Notes 

U.S. FAA (1985) Leq(during school hours) = 45 dB 

Federal assistance criteria for school sound 
insulation; 
supplemental single-event criteria may be 
used 

Lind et al. (1998), 
Sharp and Plotkin (1984), Wesler 
(1986) 

Lmax = 50 dB 
/ SIL 45 

Single event level permissible in the 
classroom 

WHO (1999) Leq = 35 dB 
Lmax = 50 dB 

Assumes average speech level of 50 dB and 
recommends signal to noise ratio of 15 dB 

U.S. ANSI (2002) Leq = 40 dB, Based on Room Volume 
Acceptable background level for continuous 
noise/ relaxed criteria for intermittent 
noise in the classroom 

U.K. DFES (2003) Leq(30min) = 30-35 dB 
Lmax = 55 dB 

Minimum acceptable in classroom 
and most other learning environs 

 
When considering intermittent noise caused by aircraft overflights, a review of the relevant scientific 
literature and international guidelines indicates that an appropriate criterion is a limit on indoor 
background noise levels of 35 to 40 dB Leq and a limit on single events of 50 dB Lmax. 
 
 

C.3.3 Sleep Disturbance 
 

The disturbance of sleep is a major concern for communities exposed to nighttime aircraft noise. There have 
been numerous research studies that have attempted to quantify the complex effects of noise on sleep. 
This section provides an overview of the major noise-induced sleep disturbance studies that have been 
conducted, with particular emphasis placed on those studies that have influenced U.S. federal noise policy. 
The studies have been separated into two groups: 
 

1. Initial studies performed in the 1960s and 1970s, where the research was focused on laboratory 
sleep observations. 

 

2. Later studies performed in the 1990s up to the present, where the research was focused on field 
observations, and correlations to laboratory research were sought. 

 

Initial Studies 
 

The relationship between noise levels and sleep disturbance is complex and not fully understood. The 
disturbance depends not only on the depth of sleep, but also on the previous exposure to aircraft 
noise, familiarity with the surroundings, the physiological and psychological condition of the recipient, and a 
host of other situational factors. The most readily measurable effect of noise on sleep is the number of 
arousals or awakenings, and so the body of scientific literature has focused on predicting the percentage of 
the population that will be awakened at various noise levels. Fundamentally, regardless of the tools used to 
measure the degree of sleep disturbance (awakenings, arousals, etc.), these studies have grouped the data 
points into bins to predict the percentage of the population likely to be disturbed at various sound level 
thresholds. 
 

FICON produced a guidance document that provided an overview of the most pertinent sleep disturbance 
research that had been conducted throughout the 1970s (FICON 1992). Literature reviews and meta-analysis 
conducted between 1978 and 1989 made use of the existing datasets that indicated the effects of 
nighttime noise on various sleep-state changes and awakenings (Lukas 1978; Griefahn 1978; Pearsons et. 
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al. 1989). FICON noted that various indoor A-weighted sound levels – ranging from 25 to 50 dB were 
observed to be thresholds below which significant sleep effects were not expected. Due to the large 
variability in the data, FICON did not endorse the reliability of the results. 
 

However, FICON did recommend the use of an interim dose-response curve—awaiting future research—
which predicted the percent of the exposed population expected to be awakened as a function of the 
exposure to single event noise levels expressed in terms of SEL. This curve was based on the research 
conducted for the U.S. Air Force (Finegold 1994). The dataset included most of the research performed 
up to that point, and predicted that ten percent of the population would be awakened when exposed to an 
interior SEL of approximately 58 dB. The data utilized to derive this relationship were primarily the results of 
controlled laboratory studies. 
 

Recent Sleep Disturbance Research – Field and Laboratory Studies 
 

It was noted in the early sleep disturbance research that the controlled laboratory studies did not 
account for many factors that are important to sleep behavior, such as habituation to the environment and 
previous exposure to noise and awakenings from sources other than aircraft noise. In the early 1990s, 
field studies were conducted to validate the earlier laboratory work. The most significant finding from 
these studies was that an estimated 80 to 90 percent of sleep disturbances were not related to 
individual outdoor noise events, but were instead the result of indoor noise sources and other non-noise-
related factors. The results showed that there was less of an effect of noise on sleep in real-life conditions 
than had been previously reported from laboratory studies. 
 

FICAN 
 

The interim FICON dose-response curve that was recommended for use in 1992 was based on the most 
pertinent sleep disturbance research that was conducted through the 1970s, primarily in laboratory 
settings. After that time, considerable field research was conducted to evaluate the sleep effects in peoples’ 
normal, home environment. Laboratory sleep studies tend to show higher values of sleep disturbance than 
field studies because people who sleep in their own homes are habituated to their environment and, 
therefore, do not wake up as easily (FICAN 1997). 
 

Based on the new information, FICAN updated its recommended dose-response curve in 1997, depicted as 
the lower curve in Figure C-6. This figure is based on the results of three field studies (Ollerhead 1992; 
Fidell et. al. 1994; Fidell et al. 1995a and 1995b), along with the datasets from six previous field studies. 
 

The new relationship represents the higher end, or upper envelope, of the latest field data. It should be 
interpreted as predicting the “maximum percent of the exposed population expected to be behaviorally 
awakened” or the “maximum percent awakened” for a given residential population. According to this 
relationship, a maximum of 3 percent of people would be awakened at an indoor SEL of 58 dB, compared 
to 10 percent using the 1992 curve. An indoor SEL of 58 dB is equivalent to outdoor SEL’s of 73 and 83 dB 
respectively assuming 15 and 25 dB noise level reduction from outdoor to indoor with windows open and 
closed, respectively. 
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Figure C-6. FICAN’s 1997 Recommended Sleep Disturbance Dose-Response 
Relationship 

 
 
 
The FICAN 1997 curve is represented by the following equation: 
 

Percent Awakenings = 0.0087 x [SEL – 30]1.79 
 

Note the relatively low percentage of awakenings to fairly high noise levels. People think they are 
awakened by a noise event, but usually the reason for awakening is otherwise. For example, the 1992 UK 
CAA study found the average person was awakened about 18 times per night for reasons other than 
exposure to an aircraft noise – some of these awakenings are due to the biological rhythms of sleep and 
some to other reasons that were not correlated with specific aircraft events. 
 

Number of Events and Awakenings 
 

In recent years, there have been studies and one proposal that attempted to determine the effect of 
multiple aircraft events on the number of awakenings. The German Aerospace Center (DLR) conducted an 
extensive study focused on the effects of nighttime aircraft noise on sleep and other related human 
performance factors (Basner 2004). The DLR study was one of the largest studies to examine the link 
between aircraft noise and sleep disturbance and involved both laboratory and in- home field research 
phases. The DLR investigators developed a dose-effect curve that predicts the number of aircraft events 
at various values of Lmax expected to produce one additional awakening over the course of a night. The 
dose-effect curve was based on the relationships found in the field studies. 
 

In July 2008 ANSI and the Acoustical Society of America (ASA) published a method to estimate the percent 
of the exposed population that might be awakened by multiple aircraft noise events based on statistical 
assumptions about the probability of awakening (or not awakening) (ANSI 2008). This method relies on 
probability theory rather than direct field research/experimental data to account for multiple events. 
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Figure C-7 depicts the awakenings data that form the basis and equations of ANSI S12.9-2008. The curve 
labeled ‘Eq. (B1)’ is the relationship between noise and awakening endorsed by FICAN in 1997. The ANSI 
recommended curve labeled ‘Eq. (1)’ quantifies the probability of awakening for a population of sleepers 
who are exposed to an outdoor noise event as a function of the associated indoor SEL in the bedroom. This 
curve was derived from studies of behavioral awakenings associated with noise events in “steady state” 
situations where the population has been exposed to the noise long enough to be habituated. The data 
points in Figure C-7 come from these studies. Unlike the FICAN curve, the ANSI 2008 curve represents the 
average of the field research data points. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: ANSI 2008 
 

Figure C-7. Plot of Sleep Awakening Data versus Indoor SEL 
 
 
 
In December 2008, FICAN recommended the use of this new estimation procedure for future analyses of 
b e h a v i o r a l  a w a k e n i n g s  f r o m  a ir c r af t  n o i s e . In t h a t  s t a t e m e n t , F IC AN also r e cogn iz e d  
that additional sleep disturbance research is underway by various research organizations, and results of 
that work may result in additional changes to FICAN’s position. Until that time, FICAN recommends the use 
of ANSI S12.9-2008. 
 
C.3.4 Noise-Induced Hearing Impairment 
 

Residents in surrounding communities express concerns regarding the effects of aircraft noise on hearing. 
This section provides a brief overview of hearing loss caused by noise exposure. The goal is to provide a 
sense of perspective as to how aircraft noise (as experienced on the ground) compares to other activities 
that are often linked with hearing loss. 
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Hearing Threshold Shifts 
 

Hearing loss is generally interpreted as a decrease in the ear’s sensitivity or acuity to perceive sound; i.e. a 
shift in the hearing threshold to a higher level. This change can either be a Temporary Threshold Shift (TTS), 
or a Permanent Threshold Shift (PTS) (Berger 1995). 
 

TTS can result from exposure to loud noise over a given amount of time, yet the hearing loss is not 
necessarily permanent. An example of TTS might be a person attending a loud music concert. After the 
concert is over, the person may experience a threshold shift that may last several hours, depending upon the 
level and duration of exposure. While experiencing TTS, the person becomes less sensitive to low-level 
sounds, particularly at certain frequencies in the speech range (typically near 4,000 Hz).  Normal hearing 
ability eventually returns, as long as the person has enough time to recover within a relatively quiet 
environment. 
 

PTS usually results from repeated exposure to high noise levels, where the ears are not given adequate time 
to recover from the strain and fatigue of exposure. A common example of PTS is the result of working in a 
loud environment such as a factory. It is important to note that a temporary shift (TTS) can eventually 
become permanent (PTS) over time with continuous exposure to high noise levels. Thus, even if the ear is 
given time to recover from TTS, repeated occurrence of TTS may eventually lead to permanent hearing loss. 
The point at which a Temporary Threshold Shift results in a Permanent Threshold Shift is difficult to identify 
and varies with a person’s sensitivity. 
 

Criteria for Permanent Hearing Loss 
 

Considerable data on hearing loss have been collected and analyzed by the scientific/medical community. It 
has been well established that continuous exposure to high noise levels will damage human hearing (EPA 
1978). The Occupational Safety and Health Administration (OSHA) regulation of 1971 standardizes the 
limits on workplace noise exposure for protection from hearing loss as an average level of 90 dB over an 
8-hour work period or 85 dB over a 16-hour period (the average level is based on a 5 dB decrease per 
doubling of exposure time) (US Department of Labor 1970). Even the most protective criterion (no 
measurable hearing loss for the most sensitive portion of the population at the ear’s most sensitive 
frequency, 4,000 Hz, after a 40-year exposure) is an average sound level of 70 dB over a 24-hour period. 
 

The US EPA established 75 dB for an 8-hour exposure and 70 dB for a 24-hour exposure as the average noise 
level standard requisite to protect 96 percent of the population from greater than a 5 dB PTS (EPA 1978). 
The National Academy of Sciences Committee on Hearing, Bioacoustics, a n d  Biomechanics identified 75 dB 
as the minimum level at which hearing loss may occur (CHABA 1977). Finally, the WHO has concluded that 
environmental and leisure-time noise below an Leq24 value of 70 dB “will not cause hearing loss in the large 
majority of the population, even after a lifetime of exposure” (WHO 2000). 
 

Hearing Loss and Aircraft Noise 
 

The 1982 EPA Guidelines report specifically addresses the criteria and procedures for assessing the noise-
induced hearing loss in terms of the Noise-Induced Permanent Threshold Shift (NIPTS), a quantity that 
defines the permanent change in hearing level, or threshold, caused by exposure to noise (EPA, 1982). 
Numerically, the NIPTS is the change in threshold averaged over the frequencies 0.5, 1, 2, and 4 kHz that 
can be expected from daily exposure to noise over a normal working lifetime of 40 years, with the 
exposure beginning at an age of 20 years. A grand average of the NIPTS over time (40 years) and hearing 
sensitivity (10 to 90 percentiles of the exposed population) is termed the Average
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NIPTS, or Ave NIPTS for short. The Average Noise Induced Permanent Threshold Shift (Ave. NIPTS) that can be 
expected for noise exposure as measured by the DNL metric is given in Table C-3. 
 

Table C-3. Ave. NIPTS and 10th Percentile NIPTS as a Function of DNL 
 

DNL 
Ave. NIPTS 

dB* 
10th Percentile 

NIPTS dB* 

75-76 
76-77 
77-78 
78-79 
79-80 
80-81 
81-82 
82-83 
83-84 
84-85 

1.0 
1.0 
1.6 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.5 

4.0 
4.5 
5.0 
5.5 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 

* Rounded to the nearest 0.5 dB 
 
For example, for a noise exposure of 80 dB DNL, the expected lifetime average value of NIPTS is 2.5 dB, or 
6.0 dB for the 10th percentile. Characterizing the noise exposure in terms of DNL will usually overestimate 
the assessment of hearing loss risk as DNL includes a 10 dB weighting factor for aircraft operations occurring 
between 10 p.m. and 7 a.m. If, however, flight operations between the hours of 10 p.m. and 7 a.m. 
account for 5 percent or less of the total 24-hour operations, the overestimation is on the order of 1.5 dB. 
 

From a civilian airport perspective, the scientific community has concluded that there is little likelihood that 
the resulting noise exposure from aircraft noise could result in either a temporary or permanent hearing 
loss. Studies on community hearing loss from exposure to aircraft flyovers near airports showed that there 
is no danger, under normal circumstances, of hearing loss due to aircraft noise (Newman and Beattie 1985). 
The EPA criterion (Leq24 = 70 dBA) can be exceeded in some areas located near airports, but that is only 
the case outdoors. Inside a building, where people are more likely to spend most of their time, the 
average noise level will be much less than 70 dBA (Eldred and von Gierke 1993). Eldred and von Gierke also 
report that “several studies in the U.S., Japan, and the U.K. have confirmed the predictions that the 
possibility for permanent hearing loss in communities, even under the most intense commercial take-off and 
landing patterns, is remote.” 
 

With regard to military airbases, as individual aircraft noise levels are increasing with the introduction of new 
aircraft, a 2009 DoD policy directive requires that hearing loss risk be estimated for the at risk population, 
defined as the population exposed to DNL greater than or equal to 80 dB and higher (DoD 2009). 
Specifically, DoD components are directed to “use the 80 Day-Night A- Weighted (DNL) noise contour to 
identify populations at the most risk of potential hearing loss.” This does not preclude populations outside 
the 80 DNL contour, (i.e. at lower exposure levels), from being at some degree of risk of hearing loss. 
However, the analysis should be restricted to populations within this contour area, including residents of 
on-base housing. The exposure of workers inside the base boundary area should be considered 
occupational and evaluated using the appropriate DoD component regulations for occupational noise 
exposure. 
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With regard to military airspace activity, studies have shown conflicting results. A 1995 laboratory study 
measured changes in human hearing from noise representative of low-flying aircraft on MTRs (Nixon, et al. 
1993). The potential effects of aircraft flying along MTRs is of particular concern because of maximum 
overflight noise levels can exceed 115 dB, with rapid increases in noise levels exceeding 30 dB per second. 
In this study, participants were first subjected to four overflight noise exposures at A-weighted levels of 115 
dB to 130 dB.  Fifty percent of the subjects showed no change in hearing levels, 25 percent had a 
temporary 5 dB increase in sensitivity (the people could hear a 5 dB wider range of sound than before 
exposure), and 25 percent had a temporary 5 dB decrease in sensitivity (the people could hear a 5 dB 
narrower range of sound than before exposure). In the next phase, participants were subjected to a 
single overflight at a maximum level of 130 dB for eight successive exposures, separated by 90 seconds or 
until a temporary shift in hearing was observed. The temporary hearing threshold shifts showed an increase 
in sensitivity of up to 10 dB. 
 

In another study of 115 test subjects between 18 and 50 years old in 1999, temporary threshold shifts were 
measured after laboratory exposure to military low-altitude flight noise (Ising, et al. 1999). According to the 
authors, the results indicate that repeated exposure to military low-altitude flight noise with Lmax greater 
than 114 dB, especially if the noise level increases rapidly, may have the potential to cause noise induced 
hearing loss in humans. 
 

Summary 
 

Aviation and typical community noise levels near airports are not comparable to the occupational or 
recreational noise exposures associated with hearing loss. Studies of aircraft noise levels associated with 
civilian airport activity have not definitively correlated permanent hearing impairment with aircraft activity. 
It is unlikely that airport neighbors will remain outside their homes 24 hours per day, so there is little 
likelihood of hearing loss below an average sound level of 75 dB DNL. Near military airbases, average noise 
levels above 75 dB may occur, and while new DoD policy dictates that NIPTS be evaluated, no research 
results to date have definitively related permanent hearing impairment to aviation noise. 
 
C.3.5 Nonauditory Health Effects 
 

Studies have been conducted to determine whether correlations exist between noise exposure and 
cardiovascular problems, birth weight, and mortality rates. The non-auditory effect of noise on humans 
is not as easily substantiated as the effect on hearing. The results of studies conducted in the United States, 
primarily concentrating on cardiovascular response to noise, have been contradictory (Cantrell 1974). 
Cantrell concluded that the results of human and animal experiments show that average or intrusive noise 
can act as a stress-provoking stimulus. Prolonged stress is known to be a contributor to a number of 
health disorders. Kryter and Poza (1980) state, “It is more likely that noise-related general ill-health 
effects are due to the psychological annoyance from the noise interfering with normal everyday behavior, 
than it is from the noise eliciting, because of its intensity, reflexive response in the autonomic or other 
physiological systems of the body.”  Psychological stresses may cause a physiological stress reaction that 
could result in impaired health. 
 

The National Institute for Occupational Safety and Health and EPA commissioned CHABA in 1981 to study 
whether established noise standards are adequate to protect against health disorders other than hearing 
defects. CHABA’s conclusion was that: 
 

Evidence from available research reports is suggestive, but it does not provide definitive answers to the 
question of health effects, other than to the auditory system, of long-term exposure to noise. It 
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seems prudent, therefore, in the absence of adequate knowledge as to whether or not noise can produce 
effects upon health other than damage to auditory system, either directly or mediated through stress, that 
insofar as feasible, an attempt should be made to obtain more critical evidence. 
 

Since the CHABA report, there have been more recent studies that suggest that noise exposure may cause 
hypertension and other stress-related effects in adults. Near an airport in Stockholm, Sweden, the 
prevalence of hypertension was reportedly greater among nearby residents who were exposed to energy 
averaged noise levels exceeding 55 dB and maximum noise levels exceeding 72 dB, particularly older subjects 
and those not reporting impaired hearing ability (Rosenlund, et al. 2001). A study of elderly volunteers who 
were exposed to simulated military low-altitude flight noise reported that blood pressure was raised by Lmax 

of 112 dB and high speed level increase (Michalak, et al. 1990). Yet another study of subjects exposed to 
varying levels of military aircraft or road noise found no significant relationship between noise level and 
blood pressure (Pulles, et al. 1990). 
 

The U.S. Department of the Navy prepared a programmatic Environmental Assessment (EA) for the 
continued use of non-explosive ordnance on the Vieques Inner Range. Following the preparation of the 
EA, it was learned that research conducted by the University of Puerto Rico, Ponce School of Medicine, 
suggested that Vieques fishermen and their families were experiencing symptoms associated with 
vibroacoustic disease (VAD) (U.S. Department of the Navy 2002). The study alleged that exposure to noise 
and sound waves of large pressure amplitudes within lower frequency bands, associated with Navy training 
activities—specifically, air-to-ground bombing or naval fire support— was related to a larger prevalence of 
heart anomalies within the Vieques fishermen and their families. The Ponce School of Medicine study 
compared the Vieques group with a group from Ponce Playa. A 1999 study conducted on Portuguese 
aircraft-manufacturing workers from a single factory reported effects of jet aircraft noise exposure that 
involved a wide range of symptoms and disorders, including the cardiac issues on which the Ponce School of 
Medicine study focused. The 1999 study identified these effects as VAD. 
 

Johns Hopkins University (JHU) conducted an independent review of the Ponce School of Medicine study, as 
well as the Portuguese aircraft workers study and other relevant scientific literature. Their findings 
concluded that VAD should not be accepted as a syndrome, given that exhaustive research across a number 
of populations has not yet been conducted. JHU also pointed out that the evidence supporting the 
existence of VAD comes largely from one group of investigators and that similar results would have to 
be replicated by other investigators. In short, JHU concluded that it had not been established that noise 
was the causal agent for the symptoms reported and no inference can be made as to the role of noise from 
naval gunfire in producing echocardiographic abnormalities (U.S. Department of the Navy 2002). 
 

Most studies of non-auditory health effects of long-term noise exposure have found that noise exposure 
levels established for hearing protection will also protect against any potential non-auditory health effects, 
at least in workplace conditions. One of the best scientific summaries of these findings is contained in the 
lead paper at the National Institutes of Health Conference on Noise and Hearing Loss, held on 22 to 24 
January 1990 in Washington, D.C.: 
 

“The non-auditory effects of chronic noise exposure, when noise is suspected to act as one of the 
risk factors in the development of hypertension, cardiovascular disease, and other nervous 
disorders, have never been proven to occur as chronic manifestations at levels below these 
criteria (an average of 75 dBA for complete protection against hearing loss for an 8-hour day). At 
the recent (1988) International Congress on Noise as a Public Health Problem, most studies 
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attempting to clarify such health effects did not find them at levels below the criteria protective of 
noise-induced hearing loss, and even above these criteria, results regarding such health effects 
were ambiguous. Consequently, one comes to the conclusion that establishing and enforcing 
exposure levels protecting against noise-induced hearing loss would not only solve the noise-
induced hearing loss problem, but also any potential non-auditory health effects in the work place” 
(von Gierke 1990). 

 
Although these findings were specifically directed at noise effects in the workplace, they are equally 
applicable to aircraft noise effects in the community environment. Research studies regarding the non-
auditory health effects of aircraft noise are ambiguous, at best, and often contradictory. Yet, even those 
studies that purport to find such health effects use time-average noise levels of 75 dB and higher for their 
research. 
 

For example, two UCLA researchers apparently found a relationship between aircraft noise levels under 
the approach path to Los Angeles International Airport (LAX) and increased mortality rates among the 
exposed residents by using an average noise exposure level greater than 75 dB for the “noise-exposed” 
population (Meacham and Shaw 1979). Nevertheless, three other UCLA professors analyzed those same 
data and found no relationship between noise exposure and mortality rates (Frerichs, et al. 1980). 
 

As a second example, two other UCLA researchers used this same population near LAX to show a higher 
rate of birth defects for 1970 to 1972 when compared with a control group residing away from the airport 
(Jones and Tauscher 1978). Based on this report, a separate group at the Center for Disease Control 
performed a more thorough study of populations near Atlanta’s Hartsfield International Airport (ATL) for 
1970 to 1972 and found no relationship in their study of 17 identified categories of birth defects to aircraft 
noise levels above 65 dB (Edmonds, et al. 1979). 
 

In summary, there is no scientific basis for a claim that potential health effects exist for aircraft time- 
average sound levels below 75 dB. 
 

The potential for noise to affect physiological health, such as the cardiovascular system, has been 
speculated; however, no unequivocal evidence exists to support such claims (Harris 1997). Conclusions 
drawn from a review of health effect studies involving military low-altitude flight noise with its unusually 
high maximum levels and rapid rise in sound level have shown no increase in cardiovascular disease 
(Schwartze and Thompson 1993). Additional claims that are unsupported include flyover noise producing 
increased mortality rates and increases in cardiovascular death, aggravation of post-traumatic stress 
syndrome, increased stress, increase in admissions to mental hospitals, and adverse effects on pregnant 
women and the unborn fetus (Harris 1997).  
 
 
 
C.3.6 Performance Effects 
 

The effect of noise on the performance of activities or tasks has been the subject of many studies. Some of 
these studies have established links between continuous high noise levels and performance loss. Noise-
induced performance losses are most frequently reported in studies employing noise levels in excess of 85 
dB. Little change has been found in low-noise cases. It has been cited that moderate noise levels appear to 
act as a stressor for more sensitive individuals performing a difficult psychomotor task. 
 

While the results of research on the general effect of periodic aircraft noise on performance have yet to yield 
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definitive criteria, several general trends have been noted including: 
 

•A periodic intermittent noise is more likely to disrupt performance than a steady-state 
continuous noise of the same level. Flyover noise, due to its intermittent nature, might be 
more likely to disrupt performance than a steady-state noise of equal level. 

 

•Noise is more inclined to affect the quality than the quantity of work. 
 

•Noise is more likely to impair the performance of tasks that place extreme demands on the 
worker. 

 
C.3.7 Noise Effects on Children 
 

In response to noise-specific and other environmental studies, Executive Order 13045, Protection of 
Children from Environmental Health Risks and Safety Risks (1997), requires federal agencies to ensure 
that policies, programs, and activities address environmental health and safety risks to identify any 
disproportionate risks to children. 
 

A review of the scientific literature indicates that there has not been a tremendous amount of research in 
the area of aircraft noise effects on children. The research reviewed does suggest that environments with 
sustained high background noise can have variable effects, including noise effects on learning and 
cognitive abilities, and reports of various noise-related physiological changes. 
 

C.3.7.1 Effects on Learning and Cognitive Abilities 
 

In 2002 ANSI refers to studies that suggest that loud and frequent background noise can affect the 
learning patterns of young children (ANSI 2002). ANSI provides discussion on the relationships between 
noise and learning, and stipulates design requirements and acoustical performance criteria for outdoor-to-
indoor noise isolation. School design is directed to be cognizant of, and responsive to surrounding land 
uses and the shielding of outdoor noise from the indoor environment. The ANSI acoustical performance 
criteria for schools include the requirement that the one-hour-average background noise level shall not 
exceed 35 dBA in core learning spaces smaller than 20,000 cubic-feet and 40 dBA in core learning spaces 
with enclosed volumes exceeding 20,000 cubic-feet. This would require schools be constructed such that, in 
quiet neighborhoods indoor noise levels are lowered by 15 to 20 dBA relative to outdoor levels. In schools 
near airports, indoor noise levels would have to be lowered by 35 to 45 dBA relative to outdoor levels (ANSI 
2002). 

The studies referenced by ANSI to support the new standard are not specific to jet aircraft noise and the 
potential effects on children. However, there are references to studies that have shown that children in 
noisier classrooms scored lower on a variety of tests. Excessive background noise or reverberation within 
schools causes interferences of communication and can therefore create an acoustical barrier to learning 
(ANSI 2002). Studies have been performed that contribute to the body of evidence emphasizing the 
importance of communication by way of the spoken language to the development of cognitive skills. The 
ability to read, write, comprehend, and maintain attentiveness, is, in part, based upon whether teacher 
communication is consistently intelligible (ANSI 2002). 
 

Numerous studies have shown varying degrees of effects of noise on the reading comprehension, 
attentiveness, puzzle-solving, and memory/recall ability of children. It is generally accepted that young 
children are more susceptible than adults to the effects of background noise. Because of the 
developmental status of young children (linguistic, cognitive, and proficiency), barriers to hearing can cause 
interferences or disruptions in developmental evolution. 
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Research on the impacts of aircraft noise, and noise in general, on the cognitive abilities of school-aged 
children has received more attention in recent years. Several studies suggest that aircraft noise can 
affect the academic performance of schoolchildren. Although many factors could contribute to learning 
deficits in school-aged children (e.g., socioeconomic level, home environment, diet, sleep patterns), 
evidence exists that suggests that chronic exposure to high aircraft noise levels can impair learning. 
 

Specifically, elementary school children attending schools near New York City’s two airports demonstrated 
lower reading scores than children living farther away from the flight paths (Green, et al.  1982).  
Researchers have  found  that  tasks  involving  central  processing and  language comprehension (such as 
reading, attention, problem solving, and memory) appear to be the most affected by noise (Evans and 
Lepore 1993; Hygge 1994; and Evans, et al. 1998). It has been demonstrated that chronic exposure of first- 
and second-grade children to aircraft noise can result in reading deficits and impaired speech perception 
(i.e., the ability to hear common, low-frequency [vowel] sounds but not high frequencies [consonants] in 
speech) (Evans and Maxwell 1997). 
 

The Evans and Maxwell (1997) study found that chronic exposure to aircraft noise resulted in reading deficits 
and impaired speech perception for first- and second-grade children. Other studies found that children 
residing near the Los Angeles International Airport had more difficulty solving cognitive problems and 
did not perform as well as children from quieter schools in puzzle-solving and attentiveness (Bronzaft 1997; 
Cohen, et al. 1980). Children attending elementary schools in high aircraft noise areas near London’s 
Heathrow Airport demonstrated poorer reading comprehension and selective cognitive impairments 
(Haines, et al. 2001a, and 2001b). Similarly, a 1994 study found that students exposed to aircraft noise of 
approximately 76 dBA scored 20% lower on recall ability tests than students exposed to ambient noise of 
42-44 dBA (Hygge 1994). Similar studies involving the testing of attention, memory, and reading 
comprehension of school children located near airports showed that their tests exhibited reduced 
performance results compared to those of similar groups of children who were located in quieter 
environments (Evans, et al. 1998; Haines, et al. 1998). The Haines and Stansfeld study indicated that there 
may be some long-term effects associated with exposure, as one-year follow-up testing still demonstrated 
lowered scores for children in higher noise schools (Haines, et al. 2001a, and 2001b). In contrast, a 2002 
study found that although children living near the old Munich airport scored lower in standardized reading 
and long-term memory tests than a control group, their performance on the same tests were equal to that 
of the control group once the airport was closed (Hygge, et al. 2002). 
 

Finally, although it is recognized that there are many factors that could contribute to learning deficits in 
school-aged children, there is increasing awareness that chronic exposure to high aircraft noise levels may 
impair learning. This awareness has led the World Health Organization and a North Atlantic Treaty 
Organization working group to conclude that daycare centers and schools should not be located near major 
sources of noise, such as highways, airports, and industrial sites (World Health Organization 2000; North 
Atlantic Treaty Organization 2000). 
 

C.3.7.2 Health Effects 

Physiological effects in children exposed to aircraft noise and the potential for health effects have also been 
the focus of limited investigation. Studies in the literature include examination of blood pressure levels, 
hormonal secretions, and hearing loss. 

As a measure of stress response to aircraft noise, authors have looked at blood pressure readings to 
monitor children’s health. Children who were chronically exposed to aircraft noise from a new airport near 
Munich, Germany, had modest (although significant) increases in blood pressure, significant increases in 
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stress hormones, and a decline in quality of life (Evans, et al. 1998). Children attending noisy schools had 
statistically significant average systolic and diastolic blood pressure (p<0.03). Systolic blood pressure means 
were 89.68 mm for children attending schools located in noisier environments compared to 86.77 mm for 
a control group. Similarly, diastolic blood pressure means for the noisier environment group were 47.84 
mm and 45.16 for the control group (Cohen, et al. 1980). 

Although the literature appears limited, studies focused on the wide range of potential effects of aircraft 
noise on school children have also investigated hormonal levels between groups of children exposed to 
aircraft noise compared to those in a control group. Specifically, two studies analyzed cortisol and 
urinary catecholamine levels in school children as measurements of stress response to aircraft noise 
(Haines, et al. 2001b and 2001c). In both instances, there were no differences between the aircraft-noise-
exposed children and the control groups. 

Other studies have reported hearing losses from exposure to aircraft noise. Noise-induced hearing loss 
was reportedly higher in children who attended a school located under a flight path near a Taiwan 
airport, as compared to children at another school far away (Chen, et al. 1997). Another study reported that 
hearing ability was reduced significantly in individuals who lived near an airport and were frequently 
exposed to aircraft noise (Chen and Chen 1993). In that study, noise exposure near the airport was 
reportedly uniform, with DNL greater than 75 dB and maximum noise levels of about 87 dB during 
overflights. Conversely, several other studies that were reviewed reported no difference in hearing ability 
between children exposed to high levels of airport noise and children located in quieter areas (Fisch 
1977; Andrus, et al. 1975; Wu, et al. 1995). 
 

C.3.8 Effects on Domestic Animals and Wildlife 
 

Hearing is critical to an animal’s ability to react, compete, reproduce, hunt, forage, and survive in its 
environment. While the existing literature does include studies on possible effects of jet aircraft noise and 
sonic booms on wildlife, there appears to have been little concerted effort in developing quantitative 
comparisons of aircraft noise effects on normal auditory characteristics. Behavioral effects have been 
relatively well described, but the larger ecological context issues, and the potential for drawing conclusions 
regarding effects on populations, has not been well developed. 

The relationships between potential auditory/physiological effects and species interactions with their 
environments are not well understood. Manci, et al. (1988), assert that the consequences that physiological 
effects may have on behavioral patterns are vital to understanding the long-term effects of noise on 
wildlife. Questions regarding the effects (if any) on predator-prey interactions, reproductive success, and 
intra-inter specific behavior patterns remain. 
 

The following discussion provides an overview of the existing literature on noise effects (particularly jet 
aircraft noise) on animal species. The literature reviewed here involves those studies that have focused on 
the observations of the behavioral effects that jet aircraft and sonic booms have on animals. 
 

A great deal of research was conducted in the 1960’s and 1970’s on the effects of aircraft noise on the 
public and the potential for adverse ecological impacts. These studies were largely completed in response 
to the increase in air travel and as a result of the introduction of supersonic jet aircraft. According to Manci, 
et al. (1988), the foundation of information created from that focus does not necessarily correlate or 
provide information specific to the impacts to wildlife in areas overflown by aircraft at supersonic speed or 
at low altitudes. 
 

The abilities to hear sounds and noise and to communicate assist wildlife in maintaining group cohesiveness 
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and survivorship. Social species communicate by transmitting calls of warning, introduction, and other types 
that are subsequently related to an individual’s or group’s responsiveness. 
 

Animal species differ greatly in their responses to noise. Noise effects on domestic animals and 
wildlife are classified as primary, secondary, and tertiary. Primary effects are direct, physiological changes to 
the auditory system, and most likely include the masking of auditory signals. Masking is defined as the 
inability of an individual to hear important environmental signals that may arise from mates, predators, or 
prey. There is some potential that noise could disrupt a species’ ability to communicate or could interfere 
with behavioral patterns (Manci, et al. 1988). Although the effects are likely temporal, aircraft noise may 
cause masking of auditory signals within exposed faunal communities. Animals rely on hearing to avoid 
predators, obtain food, and communicate with, and attract, other members of their species. Aircraft noise 
may mask or interfere with these functions. Other primary effects, such as ear drum rupture or 
temporary and permanent hearing threshold shifts, are not as likely given the subsonic noise levels 
produced by aircraft overflights. Secondary effects may include non-auditory effects such as stress and 
hypertension; behavioral modifications; interference with mating or reproduction; and impaired ability 
to obtain adequate food, cover, or water. Tertiary effects are the direct result of primary and secondary 
effects, and include population decline and habitat loss. Most of the effects of noise are mild enough that 
they may never be detectable as variables of change in population size or population growth against the 
background of normal variation (Bowles 1995). Other environmental variables (e.g., predators, weather, 
changing prey base, ground-based disturbance) also influence secondary and tertiary effects, and confound 
the ability to identify the ultimate factor in limiting productivity of a certain nest, area, or region (Smith, et 
al. 1988). Overall, the literature suggests that species differ in their response to various types, durations, 
and sources of noise (Manci, et al. 1988). 
 

Many scientific studies have investigated the effects of aircraft noise on wildlife, and some have focused on 
wildlife “flight” due to noise. Apparently, animal responses to aircraft are influenced by many variables, 
including size, speed, proximity (both height above the ground and lateral distance), engine noise, color, 
flight profile, and radiated noise. The type of aircraft (e.g., fixed wing versus rotor-wing [helicopter]) and 
type of flight mission may also produce different levels of disturbance, with varying animal responses (Smith, 
et al. 1988). Consequently, it is difficult to generalize animal responses to noise disturbances across species. 
 

One result of the 1988 Manci, et al., literature review was the conclusion that, while behavioral observation 
studies were relatively limited, a general behavioral reaction in animals from exposure to aircraft noise is 
the startle response. The intensity and duration of the startle response appears to be dependent on which 
species is exposed, whether there is a group or an individual, and whether there have been some previous 
exposures. Responses range from flight, trampling, stampeding, jumping, or running, to movement of the 
head in the apparent direction of the noise source. Manci, et al. (1988), reported that the literature 
indicated that avian species may be more sensitive to aircraft noise than mammals. 
 

C.3.8.1 Domestic Animals 
 

Although some studies report that the effects of aircraft noise on domestic animals is inconclusive, a 
majority of the literature reviewed indicates that domestic animals exhibit some behavioral responses to 
military overflights but generally seem to habituate to the disturbances over a period of time. Mammals in 
particular appear to react to noise at sound levels higher than 90 dB, with responses including the 
startle response, freezing (i.e., becoming temporarily stationary), and fleeing from the sound source. Many 
studies on domestic animals suggest that some species appear to acclimate to some forms of sound 
disturbance (Manci, et al. 1988). Some studies have reported such primary and secondary effects as 
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reduced milk production and rate of milk release, increased glucose concentrations, decreased levels of 
hemoglobin, increased heart rate, and a reduction in thyroid activity. These latter effects appear to 
represent a small percentage of the findings occurring in the existing literature. 
 

Some reviewers have indicated that earlier studies, and claims by farmers linking adverse effects of aircraft 
noise on livestock, did not necessarily provide clear-cut evidence of cause and effect (Cottereau 1978). In 
contrast, many studies conclude that there is no evidence that aircraft overflights affect feed intake, growth, 
or production rates in domestic animals. 
 
Catt le 
 

In response to concerns about overflight effects on pregnant cattle, milk production, and cattle safety, the 
U.S. Air Force prepared a handbook for environmental protection that summarizes the literature on the 
impacts of low-altitude flights on livestock (and poultry) and includes specific case studies conducted in 
numerous airspaces across the country. Adverse effects have been found in a few studies but have 
not been reproduced in other similar studies. One such study, conducted in 1983, suggested that 2 of 10 
cows in late pregnancy aborted after showing rising estrogen and falling progesterone levels. These 
increased hormonal levels were reported as being linked to 59 aircraft overflights. The remaining eight 
cows showed no changes in their blood concentrations and calved normally (U.S. Air Force 1994b). A similar 
study reported abortions occurred in three out of five pregnant cattle after exposing them to flyovers by six 
different aircraft (U.S. Air Force 1994b). Another study suggested that feedlot cattle could stampede and 
injure themselves when exposed to low-level overflights (U.S. Air Force 1994b). 
 

A majority of the studies reviewed suggests that there is little or no effect of aircraft noise on cattle. Studies 
presenting adverse effects to domestic animals have been limited. A number of studies (Parker and 
Bayley 1960; Casady and Lehmann 1967; Kovalcik and Sottnik 1971) investigated the effects of jet aircraft 
noise and sonic booms on the milk production of dairy cows. Through the compilation and examination of 
milk production data from areas exposed to jet aircraft noise and sonic boom events, it was determined 
that milk yields were not affected. This was particularly evident in those cows that had been previously 
exposed to jet aircraft noise. 
 

A study examined the causes of 1,763 abortions in Wisconsin dairy cattle over a one-year time period and 
none were associated with aircraft disturbances (U.S. Air Force 1993). In 1987, Anderson contacted seven 
livestock operators for production data, and no effects of low-altitude and supersonic flights were noted. 
Three out of 43 cattle previously exposed to low-altitude flights showed a startle response to an F/A-18 
aircraft flying overhead at 500 feet above ground level and 400 knots by running less than 10 meters. 
They resumed normal activity within one minute (U.S. Air Force 1994b). Beyer (1983) found that helicopters 
caused more reaction than other low-aircraft overflights, and that the helicopters at 30 to 60 feet overhead 
did not affect milk production and pregnancies of 44 cows and heifers in a 1964 study (U.S. Air Force 1994b). 
 

Additionally, Beyer reported that five pregnant dairy cows in a pasture did not exhibit fright-flight 
tendencies or disturb their pregnancies after being overflown by 79 low-altitude helicopter flights and four 
low-altitude, subsonic jet aircraft flights (U.S. Air Force 1994b). A 1956 study found that the reactions of 
dairy and beef cattle to noise from low-altitude, subsonic aircraft were similar to those caused by paper 
blowing about, strange persons, or other moving objects (U.S. Air Force 1994b). 
 

In a report to Congress, the U. S. Forest Service concluded that “evidence both from field studies of wild 
ungulates and laboratory studies of domestic stock indicate that the risks of damage are small (from aircraft 
approaches of 50 to 100 meters), as animals take care not to damage themselves (U.S. Forest Service 
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1992). If animals are overflown by aircraft at altitudes of 50 to 100 meters, there is no evidence that 
mothers and young are separated, that animals collide with obstructions (unless confined) or that they 
traverse dangerous ground at too high a rate.” These varied study results suggest that, although the 
confining of cattle could magnify animal response to aircraft overflight, there is no proven cause-and-
effect link between startling cattle from aircraft overflights and abortion rates or lower milk production. 
 
Horses  
 

Horses have also been observed to react to overflights of jet aircraft. Several of the studies reviewed 
reported a varied response of horses to low-altitude aircraft overflights. Observations made in 1966 and 
1968 noted that horses galloped in response to jet flyovers (U.S. Air Force 1993). Bowles (1995) cites 
Kruger and Erath as observing horses exhibiting intensive flight reactions, random movements, and 
biting/kicking behavior. However, no injuries or abortions occurred, and there was evidence that the mares 
adapted somewhat to the flyovers over the course of a month (U.S. Air Force 1994b). Although horses were 
observed noticing the overflights, it did not appear to affect either survivability or r e p r o d u c t i v e  
s u c c e s s . There was also some indication that habituation to these types of disturbances was occurring. 
 

LeBlanc, et al. (1991), studied the effects of F-14 jet aircraft noise on pregnant mares. They specifically 
focused on any changes in pregnancy success, behavior, cardiac function, hormonal production, and rate of 
habituation. Their findings reported observations of “flight-fright” reactions, which caused increases in 
heart rates and serum cortisol concentrations. The mares, however, did habituate to the noise. Levels of 
anxiety and mass body movements were the highest after initial exposure, with intensities of responses 
decreasing thereafter. There were no differences in pregnancy success when compared to a control group. 
 
Swine 
 

Generally, the literature findings for swine appear to be similar to those reported for cows and horses. While 
there are some effects from aircraft noise reported in the literature, these effects are minor. Studies of 
continuous noise exposure (i.e., 6 hours, 72 hours of constant exposure) reported influences on short-term 
hormonal production and release. Additional constant exposure studies indicated the observation of stress 
reactions, hypertension, and electrolyte imbalances (Dufour 1980). A study by Bond, et al. (1963), 
demonstrated no adverse effects on the feeding efficiency, weight gain, ear physiology, or thyroid and 
adrenal gland condition of pigs subjected to observed aircraft noise. Observations of heart rate increase 
were recorded; noting that cessation of the noise resulted in the return to normal heart rates. Conception 
rates and offspring survivorship did not appear to be influenced by exposure to aircraft noise. 
 

Similarly, simulated aircraft noise at levels of 100 dB to 135 dB had only minor effects on the rate of feed 
utilization, weight gain, food intake, or reproduction rates of boars and sows exposed, and there were no 
injuries or inner ear changes observed (Manci, et al. 1988; Gladwin, et al. 1988). 
 
Domestic Fowl  
 

According to a 1994 position paper by the U.S. Air Force on effects of low-altitude overflights (below 1,000 
ft) on domestic fowl, overflight activity has negligible effects (U.S. Air Force 1994a). The paper did recognize 
that given certain circumstances, adverse effects can be serious. Some of the effects can be panic 
reactions, reduced productivity, and effects on marketability (e.g., bruising of the meat caused during 
“pile-up” situations). 
 

The typical reaction of domestic fowl after exposure to sudden, intense noise is a short-term startle 
response. The reaction ceases as soon as the stimulus is ended, and within a few minutes all activity returns 
to normal. More severe responses are possible depending on the number of birds, the frequency o f  



Appendix C C-32  February 2013 

e x p o s u r e , and  e n v i r o n m e n t a l  c o n d i t i o n s . Large c r o w d s  o f  b i r d s , a n d  b i r d s  n o t  
previously exposed, are more likely to pile up in response to a noise stimulus (U.S. Air Force 1994a). 
According to studies and interviews with growers, it is typically the previously unexposed birds that incite 
panic crowding, and the tendency to do so is markedly reduced within five exposures to the stimulus (U.S. 
Air Force 1994a). This suggests that the birds habituate relatively quickly. Egg productivity was not adversely 
affected by infrequent noise bursts, even at exposure levels as high as 120 to 130 dBA. 
 

Between 1956 and 1988, there were 100 recorded claims against the Navy for alleged damage to domestic 
fowl. The number of claims averaged three per year, with peak numbers of claims following publications of 
studies on the topic in the early 1960s (U.S. Air Force 1994a). Many of the claims were disproved or did not 
have sufficient supporting evidence. The claims were filed for the following alleged damages: 55% for 
panic reactions, 31% for decreased production, 6% for reduced hatchability, 6% for weight loss, and less than 
1% for reduced fertility (U.S. Air Force 1994a). 
 
Turkeys  
 
The review of the existing literature suggests that there has not been a concerted or widespread effort to 
study the effects of aircraft noise on commercial turkeys. One study involving turkeys examined the 
differences between simulated versus actual overflight aircraft noise, turkey responses to the noise, 
weight gain, and evidence of habituation (Bowles, et al. 1990a). Findings from the study suggested that 
turkeys habituated to jet aircraft noise quickly, that there were no growth rate differences between the 
experimental and control groups, and that there were some behavioral differences that increased the 
difficulty in handling individuals within the experimental group. 
 

Low-altitude overflights were shown to cause turkey flocks that were kept inside turkey houses to 
occasionally pile up and experience high mortality rates due to the aircraft noise and a variety of 
disturbances unrelated to aircraft (U.S. Air Force 1994a). 
 

C.3.8.2 Wildlife 
 

Studies on the effects of overflights and sonic booms on wildlife have been focused mostly on avian species 
and ungulates such as caribou and bighorn sheep. Few studies have been conducted on marine 
mammals, small terrestrial mammals, reptiles, amphibians, and carnivorous mammals. Generally, species 
that live entirely below the surface of the water have also been ignored due to the fact they do not 
experience the same level of sound as terrestrial species (National Park Service 1994). Wild ungulates 
appear to be much more sensitive to noise disturbance than domestic livestock (Manci, et al. 1988). 
This may be due to previous exposure to disturbances. One common factor appears to be that low-
altitude flyovers seem to be more disruptive in terrain where there is little cover (Manci, et al. 1988). 
 

C.3.8.2.1 Mammals 
 
Terrestrial Mammals 
 

Studies of terrestrial mammals have shown that noise levels of 120 dBA can damage mammals’ ears, and 
levels at 95 dBA can cause temporary loss of hearing acuity. Noise from aircraft has affected other large 
carnivores by causing changes in home ranges, foraging patterns, and breeding behavior. One study 
recommended that aircraft not be allowed to fly at altitudes below 2,000 feet above ground level over 
important grizzly and polar bear habitat (Dufour 1980). Wolves have been frightened by low- altitude 
flights that were 25 to 1,000 feet off the ground. However, wolves have been found to adapt to aircraft 
overflights and noise as long as they were not being hunted from aircraft (Dufour 1980). 
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Wild ungulates (American bison, caribou, bighorn sheep) appear to be much more sensitive to noise 
disturbance than domestic livestock (Weisenberger, et al. 1996). Behavioral reactions may be related to the 
past history of disturbances by such things as humans and aircraft. Common reactions of reindeer kept in an 
enclosure exposed to aircraft noise disturbance were a slight startle response, raising of the head, pricking 
ears, and scenting of the air. Panic reactions and extensive changes in behavior of individual animals were 
not observed. Observations of caribou in Alaska exposed to fixed-wing aircraft and helicopters showed 
running and panic reactions occurred when overflights were at an altitude of 200 feet or less. The 
reactions decreased with increased altitude of overflights, and, with more than 500 feet in altitude, the 
panic reactions stopped. Also, smaller groups reacted less strongly than larger groups. One negative effect 
of the running and avoidance behavior is increased expenditure of energy. For a 90-kg animal, the 
calculated expenditure due to aircraft harassment is 64 kilocalories per minute when running and 20 
kilocalories per minute when walking. When conditions are favorable, this expenditure can be 
counteracted with increased feeding; however, during harsh winter conditions, this may not be possible. 
Incidental observations of wolves and bears exposed to fixed-wing aircraft and helicopters in the northern 
regions suggested that wolves are less disturbed than wild ungulates, while grizzly bears showed the 
greatest response of any animal species observed. 

 

It has been proven that low-altitude overflights do induce stress in animals. Increased heart rates, an 
indicator of excitement or stress, have been found in pronghorn antelope, elk, and bighorn sheep. As such 
reactions occur naturally as a response to predation, infrequent overflights may not, in and of themselves, 
be detrimental. However, flights at high frequencies over a long period of time may cause harmful effects. 
The consequences of this disturbance, while cumulative, are not additive. It may be that aircraft 
disturbance may not cause obvious and serious health effects, but coupled with a harsh winter, it may have 
an adverse impact. Research has shown that stress induced by other types of disturbances produces long-
term decreases in metabolism and hormone balances in wild ungulates. 
 

Behavioral responses can range from mild to severe. Mild responses include head raising, body shifting, or 
turning to orient toward the aircraft. Moderate disturbance may be nervous behaviors, such as trotting a 
short distance. Escape is the typical severe response. 
 
Marin e m ammals  
 

The physiological composition of the ear in aquatic and marine mammals exhibits adaptation to the 
aqueous environment. These differences (relative to terrestrial species) manifest themselves in the auricle 
and middle ear (Manci, et al. 1988). Some mammals use echolocation to perceive objects in their 
surroundings and to determine the directions and locations of sound sources (Simmons 1983 in Manci, et 
al. 1988). 
 

In 1980, the Acoustical Society of America held a workshop to assess the potential hazard of manmade noise 
associated with proposed Alaska Arctic (North Slope-Outer Continental Shelf) petroleum operations on 
marine wildlife and to prepare a research plan to secure the knowledge necessary for proper assessment of 
noise impacts (Acoustical Society of America, 1980). Since 1980 it appears that research on responses of 
aquatic mammals to aircraft noise and sonic booms has been limited. Research conducted on northern fur 
seals, sea lions, and ringed seals indicated that there are some differences in how various animal groups 
receive frequencies of sound. It was observed that these species exhibited varying intensities of a startle 
response to airborne noise, which was habituated over time. The rates of habituation appeared to vary 
with species, populations, and demographics (age, sex). Time of day of exposure was also a factor (Muyberg 
1978 in Manci, et al. 1988). 
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Studies accomplished near the Channel Islands were conducted near the area where the space shuttle 
launches occur. It was found that there were some response differences between species relative to the 
loudness of sonic booms. Those booms that were between 80 and 89 dBA caused a greater intensity of 
startle reactions than lower-intensity booms at 72 to 79 dBA. However, the duration of the startle 
responses to louder sonic booms was shorter (Jehl and Cooper 1980 in Manci, et al. 1988). 
 

Jehl and Cooper (1980) indicated that low-flying helicopters, loud boat noises, and humans were the most 
disturbing to pinnipeds. According to the research, while the space launch and associated operational 
activity noises have not had a measurable effect on the pinniped population, it also suggests that there was 
a greater “disturbance level” exhibited during launch activities. There was a recommendation to continue 
observations for behavioral effects and to perform long-term population monitoring (Jehl and Cooper 1980). 
 

The continued presence of single or multiple noise sources could cause marine mammals to leave a 
preferred habitat. However, it does not appear likely that overflights could cause migration from suitable 
habitats as aircraft noise over water is mobile and would not persist over any particular area. Aircraft noise, 
including supersonic noise, currently occurs in the overwater airspace of Eglin, Tyndall, and Langley AFBs 
from sorties predominantly involving jet aircraft. Survey results reported in Davis, et al. (2000), indicate that 
cetaceans (i.e., dolphins) occur under all of the Eglin and Tyndall marine airspace. The continuing presence 
of dolphins indicates that aircraft noise does not discourage use of the area and apparently does not harm 
the locally occurring population. 
 

In a summary by the National Parks Service (1994) on the effects of noise on marine mammals, it was 
determined that gray whales and harbor porpoises showed no outward behavioral response to aircraft 
noise or overflights. Bottlenose dolphins showed no obvious reaction in a study involving helicopter 
overflights at 1,200 to 1,800 feet above the water. Neither did they show any reaction to survey aircraft 
unless the shadow of the aircraft passed over them, at which point there was some observed tendency 
to dive (Richardson, et al. 1995). Other anthropogenic noises in the marine environment from ships and 
pleasure craft may have more of an effect on marine mammals than aircraft noise (U.S. Air Force 2000). 
The noise effects on cetaceans appear to be somewhat attenuated by the air/water interface. The 
cetacean fauna along the coast of California have been subjected to sonic booms from military aircraft 
for many years without apparent adverse effects (Tetra Tech, Inc. 1997). 
 

Manatees appear relatively unresponsive to human-generated noise to the point that they are often 
suspected of being deaf to oncoming boats [although their hearing is actually similar to that of pinnipeds 
(Bullock, et al. 1980)]. Little is known about the importance of acoustic communication to manatees, 
although they are known to produce at least ten different types of sounds and are thought to have 
sensitive hearing (Richardson, et al. 1995). Manatees continue to occupy canals near Miami International 
Airport, which suggests that they have become habituated to human disturbance and noise (Metro-Dade 
County 1995). Since manatees spend most of their time below the surface and do not startle readily, no 
effect of aircraft overflights on manatees would be expected (Bowles, et al. 1991b). 
 

C.3.8.2.2  BIRDS  
 

Auditory research conducted on birds indicates that they fall between the reptiles and the mammals 
relative to hearing sensitivity. According to Dooling (1978), within the range of one to five kHz, birds show a 
level of hearing sensitivity similar to that of the more sensitive mammals. In contrast to mammals, bird 
sensitivity falls off at a greater rate to increasing and decreasing frequencies. Passive observations and 
studies examining aircraft bird strikes indicate that birds nest and forage near airports. Aircraft noise in the 
vicinity of commercial airports apparently does not inhibit bird presence and use. 
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High-noise events (like a low-altitude aircraft overflight) may cause birds to engage in escape or avoidance 
behaviors, such as flushing from perches or nests (Ellis, et al. 1991). These activities impose an energy cost 
on the birds that, over the long term, may affect survival or growth. In addition, the birds may spend less 
time engaged in necessary activities like feeding, preening, or caring for their young because they spend 
time in noise-avoidance activity. However, the long-term significance of noise-related impacts is less clear. 
Several studies on nesting raptors have indicated that birds become habituated to aircraft overflights and 
that long-term reproductive success is not affected (Grubb and King 1991; Ellis, et al. 1991). Threshold 
noise levels for significant responses range from 62 dB for Pacific black brant (Branta bernicla nigricans) 
(Ward and Stehn 1990) to 85 dB for crested tern (Sterna bergii) (Brown 1990). 
 

Songbirds were observed to become silent prior to the onset of a sonic boom event (F-111 jets), followed by 
“raucous discordant cries.” There was a return to normal singing within 10 seconds after the boom (Higgins 
1974 in Manci, et al. 1988). Ravens responded by emitting protestation calls, flapping their wings, and 
soaring. 
 

Manci, et al. (1988), reported a reduction in reproductive success in some small territorial passerines (i.e., 
perching birds or songbirds) after exposure to low-altitude overflights. However, it has been observed that 
passerines are not driven any great distance from a favored food source by a nonspecific disturbance, such 
as aircraft overflights (U.S. Forest Service 1992). Further study may be warranted. 
 

A recent study, conducted cooperatively between the DoD and the USFWS, assessed the response of the 
red-cockaded woodpecker to a range of military training noise events, including artillery, small arms, 
helicopter, and maneuver noise (Pater, et al. 1999). The project findings show that the red- cockaded 
woodpecker successfully acclimates to military noise events. Depending on the noise level that ranged 
from innocuous to very loud, the birds responded by flushing from their nest cavities. When the noise 
source was closer and the noise level was higher, the number of flushes increased proportionately. In all 
cases, however, the birds returned to their nests within a relatively short period of time (usually within 12 
minutes). Additionally, the noise exposure did not result in any mortality or statistically detectable changes 
in reproductive success (Pater, et al. 1999). Red-cockaded woodpeckers did not flush when artillery 
simulators were more than 122 meters away and SEL noise levels were 70 dBA. 
 

Lynch and Speake (1978) studied the effects of both real and simulated sonic booms on the nesting and 
brooding eastern wild turkey (Meleagris gallopavo silvestris) in Alabama. Hens at four nest sites were 
subjected to between 8 and 11 combined real and simulated sonic booms. All tests elicited similar 
responses, including quick lifting of the head and apparent alertness for between 10 and 20 seconds. No 
apparent nest failure occurred as a result of the sonic booms. 
 

Twenty-one brood groups were also subjected to simulated sonic booms. Reactions varied slightly 
between groups, but the largest percentage of groups reacted by standing motionless after the initial blast. 
Upon the sound of the boom, the hens and poults fled until reaching the edge of the woods 
(approximately 4 to 8 meters). Afterward, the poults resumed feeding activities while the hens remained 
alert for a short period of time (approximately 15 to 20 seconds). In no instances were poults abandoned, 
nor did they scatter and become lost. Every observation group returned to normal activities within a 
maximum of 30 seconds after a blast. 
 
 
 

 
C.3.8.2.2.1 Raptors 
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In a literature review of raptor responses to aircraft noise, Manci, et al. (1988), found that most raptors did 
not show a negative response to overflights. When negative responses were observed they were 
predominantly associated with rotor-winged aircraft or jet aircraft that were repeatedly passing within 
0.5 mile of a nest. 
 

Ellis, et al. (1991), performed a study to estimate the effects of low-level military jet aircraft and mid- to 
high-altitude sonic booms (both actual and simulated) on nesting peregrine falcons and seven other raptors 
(common black-hawk, Harris’ hawk, zone-tailed hawk, red-tailed hawk, golden eagle, prairie falcon, bald 
eagle). They observed responses to test stimuli, determined nest success for the year of the testing, and 
evaluated site occupancy the following year. Both long- and short-term effects were noted in the study. The 
results reported the successful fledging of young in 34 of 38 nest sites (all eight species) subjected to 
low-level flight and/or simulated sonic booms. Twenty-two of the test sites were revisited in the following 
year, and observations of pairs or lone birds were made at all but one nest. Nesting attempts were 
underway at 19 of 20 sites that were observed long enough to be certain of breeding activity. 
Reoccupancy and productivity rates were within or above expected values for self- sustaining populations. 
 

Short-term behavior responses were also noted. Overflights at a distance of 150 m or less produced few 
significant responses and no severe responses. Typical responses consisted of crouching or, very rarely, 
flushing from the perch site. Significant responses were most evident before egg laying and after young 
were “well grown.”  Incubating or brooding adults never burst from the nest, thus preventing egg breaking 
or knocking chicks out of the nest. Jet passes and sonic booms often caused noticeable alarm; however, 
significant negative responses were rare and did not appear to limit productivity or reoccupancy. Due to 
the locations of some of the nests, some birds may have been habituated to aircraft noise. There were 
some test sites located at distances far from zones of frequent military aircraft usage, and the test stimuli 
were often closer, louder, and more frequent than would be likely for a normal training situation. 
 

Manci, et al. (1988), noted that a female northern harrier was observed hunting on a bombing range in 
Mississippi during bombing exercises. The harrier was apparently unfazed by the exercises, even when 
a bomb exploded within 200 feet. In a similar case of habituation/non-disturbance, a study on the Florida 
snail-kite stated the greatest reaction to overflights (approximately 98 dBA) was “watching the aircraft fly 
by.” No detrimental impacts to distribution, breeding success, or behavior were noted. 
 
Bald Eagle  
 

A study by Grubb and King (1991) on the reactions of the bald eagle to human disturbances showed that 
terrestrial disturbances elicited the greatest response, followed by aquatic (i.e., boats) and aerial 
disturbances. The disturbance regime of the area where the study occurred was predominantly 
characterized by aircraft noise. The study found that pedestrians consistently caused responses that were 
greater in both frequency and duration. Helicopters elicited the highest level of aircraft-related responses. 
Aircraft disturbances, although the most common form of disturbance, resulted in the lowest levels of 
response. This low response level may have been due to habituation; however, flights less than 170 meters 
away caused reactions similar to other disturbance types. Ellis, et al. (1991), showed that eagles typically 
respond to the proximity of a disturbance, such as a pedestrian or aircraft within 100 meters, rather than the 
noise level. Fleischner and Weisberg (1986) stated that reactions of bald eagles to commercial jet flights, 
although minor (e.g., looking), were twice as likely to occur when the jets passed at a distance of 0.5 
mile or less. They also noted that helicopters were four times more likely to cause a reaction than a 
commercial jet and 20 times more likely to cause a reaction than a propeller plane. 
 

The USFWS advised Cannon AFB that flights at or below 2,000 feet AGL from October 1 through March 
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1 could result in adverse impacts to wintering bald eagles (U.S. Fish and Wildlife Service 1998). However, 
Fraser, et al. (1985), suggested that raptors habituate to overflights rapidly, sometimes tolerating aircraft 
approaches of 65 feet or less. 
 
Osprey  
 

A study by Trimper, et al. (1998), in Goose Bay, Labrador, Canada, focused on the reactions of nesting osprey 
to military overflights by CF-18 Hornets. Reactions varied from increased alertness and focused 
observation of planes to adjustments in incubation posture. No overt reactions (e.g., startle response, rapid 
nest departure) were observed as a result of an overflight. Young nestlings crouched as a result of any 
disturbance until they grew to 1 to 2 weeks prior to fledging. Helicopters, human presence, float planes, 
and other ospreys elicited the strongest reactions from nesting ospreys. These responses included flushing, 
agitation, and aggressive displays. Adult osprey showed high nest occupancy rates during incubation 
regardless of external influences. 
 

The osprey observed occasionally stared in the direction of the flight before it was audible to the observers. 
The birds may have been habituated to the noise of the flights; however, overflights were strictly controlled 
during the experimental period. Strong reactions to float planes and helicopter may have been due to the 
slower flight and therefore longer duration of visual stimuli rather than noise- related stimuli. 
 
Red-tailed Hawk 
 

Anderson, et al. (1989), conducted a study that investigated the effects of low-level helicopter overflights 
on 35 red-tailed hawk nests. Some of the nests had not been flown over prior to the study. The hawks that 
were naïve (i.e., not previously exposed) to helicopter flights exhibited stronger avoidance behavior (nine of 
17 birds flushed from their nests) than those that had experienced prior overflights. The overflights did not 
appear to affect nesting success in either study group. These findings were consistent with the belief that 
red-tailed hawks habituate to low-level air traffic, even during the nesting period. 
 

C.3.8.2.2.2 Migratory Waterfowl  
 

A study of caged American black ducks was conducted by Fleming, et al. in 1996. It was determined that 
noise had negligible energetic and physiologic effects on adult waterfowl. Measurements included body 
weight, behavior, heart rate, and enzymatic activity. Experiments also showed that adult ducks exposed 
to high noise events acclimated rapidly and showed no effects. 
 

The study also investigated the reproductive success of captive ducks, which indicated that duckling growth 
and survival rates at Piney Island, North Carolina, were lower than those at a background location. In 
contrast, observations of several other reproductive indices (i.e., pair formation, nesting, egg production, 
and hatching success) showed no difference between Piney Island and the background location. Potential 
effects on wild duck populations may vary, as wild ducks at Piney Island have presumably acclimated to 
aircraft overflights. It was not demonstrated that noise was the cause of adverse impacts. A variety of other 
factors, such as weather conditions, drinking water and food availability and variability, disease, and 
natural variability in reproduction, could explain the observed effects. Fleming noted that drinking water 
conditions (particularly at Piney Island) deteriorated during the study, which could have affected the growth 
of young ducks. Further research would be necessary to determine the cause of any reproductive effects. 
 

Another study by Conomy, et al. (1998) exposed previously unexposed ducks to 71 noise events per day 
that equaled or exceeded 80 dBA. It was determined that the proportion of time black ducks reacted 
to aircraft activity and noise decreased from 38 percent to 6 percent in 17 days and remained stable at 5.8 
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percent thereafter. In the same study, the wood duck did not appear to habituate to aircraft 
disturbance. This supports the notion that animal response to aircraft noise is species-specific. Because a 
startle response to aircraft noise can result in flushing from nests, migrants and animals living in areas 
with high concentrations of predators would be the most vulnerable to experiencing effects of lowered 
birth rates and recruitment over time. Species that are subjected to infrequent overflights do not appear to 
habituate to overflight disturbance as readily. 
 

Black brant studied in the Alaska Peninsula were exposed to jets and propeller aircraft, helicopters, 
gunshots, people, boats, and various raptors. Jets accounted for 65% of all the disturbances. Humans, 
eagles, and boats caused a greater percentage of brant to take flight. There was markedly greater reaction 
to Bell-206-B helicopter flights than fixed wing, single-engine aircraft (Ward, et al. 1986). 
 

The presence of humans and low-flying helicopters in the Mackenzie Valley North Slope area did not appear 
to affect the population density of Lapland longspurs, but the experimental group was shown to have 
reduced hatching and fledging success and higher nest abandonment. Human presence appeared to have a 
greater impact on the incubating behavior of the black brant, common eider, and Arctic tern than fixed-wing 
aircraft (Gunn and Livingston 1974). 
 

Gunn and Livingston (1974) found that waterfowl and seabirds in the Mackenzie Valley and North Slope of 
Alaska and Canada became acclimated to float plane disturbance over the course of three days. 
Additionally, it was observed that potential predators (bald eagle) caused a number of birds to leave their 
nests. Non-breeding birds were observed to be more reactive than breeding birds. Waterfowl were affected 
by helicopter flights, while snow geese were disturbed by Cessna 185 flights. The geese flushed when the 
planes were under 1,000 feet, compared to higher flight elevations. An overall reduction in flock sizes was 
observed. It was recommended that aircraft flights be reduced in the vicinity of premigratory staging areas. 
 

Manci, et al. 1988 reported that waterfowl were particularly disturbed by aircraft noise. The most sensitive 
appeared to be snow geese. Canada geese and snow geese were thought to be more sensitive than other 
animals such as turkey vultures, coyotes, and raptors (Edwards, et al. 1979). 
 

C.3.8.2.2.3 Wading Shore Birds 
 

Black, et al. (1984), studied the effects of low-altitude (less than 500 feet AGL) military training flights with 
sound levels from 55 to 100 dBA on wading bird colonies (i.e., great egret, snowy egret, tricolored heron, 
and little blue heron). The training flights involved three or four aircraft, which occurred once or twice per 
day. This study concluded that the reproductive activity--including nest success, nestling survival, and 
nestling chronology--was independent of F-16 overflights. Dependent variables were more strongly related 
to ecological factors, including location and physical characteristics of the colony and climatology. Another 
study on the effects of circling fixed-wing aircraft and helicopter overflights on wading bird colonies found 
that at altitudes of 195 to 390 feet, there was no reaction in nearly 75 percent of the 220 observations. 
Ninety percent displayed no reaction or merely looked toward the direction of the noise source. Another 
6 percent stood up, 3 percent walked from the nest, and 2 percent flushed (but were without active 
nests) and returned within 5 minutes (Kushlan 1978). Apparently, non-nesting wading birds had a slightly 
higher incidence of reacting to overflights than nesting birds. Seagulls observed roosting near a colony 
of wading birds in another study remained at their roosts when subsonic aircraft flew overhead (Burger 
1981). Colony distribution appeared to be most directly correlated to available wetland community types 
and was found to be distributed randomly with respect to military training routes. These results suggest that 
wading bird species presence was most closely linked to habitat availability and that they were not affected 
by low-level military overflights (U.S. Air Force 2000). 
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Burger (1986) studied the response of migrating shorebirds to human disturbance and found that 
shorebirds did not fly in response to aircraft overflights, but did flush in response to more localized 
intrusions (i.e., humans and dogs on the beach). Burger (1981) studied the effects of noise from JFK Airport 
in New York on herring gulls that nested less than 1 kilometer from the airport. Noise levels over the 
nesting colony were 85 to 100 dBA on approach and 94 to 105 dBA on takeoff. Generally, there did not 
appear to be any prominent adverse effects of subsonic aircraft on nesting, although some birds flushed 
when the Concorde flew overhead and, when they returned, engaged in aggressive behavior. Groups of gulls 
tended to loaf in the area of the nesting colony, and these birds remained at the roost when the Concorde 
flew overhead. Up to 208 of the loafing gulls flew when supersonic aircraft flew overhead. These birds 
would circle around and immediately land in the loafing flock (U.S. Air Force 2000). 
 

In 1970, sonic booms were potentially linked to a mass hatch failure of Sooty Terns on the Dry 
Tortugas (Austin, et al. 1970). The cause of the failure was not certain, but it was conjectured that sonic 
booms from military aircraft or an overgrowth of vegetation were factors. In the previous season, 
Sooties were observed to react to sonic booms by rising in a “panic flight,” circling over the island, and then 
usually settling down on their eggs again. Hatching that year was normal. Following the 1969 hatch failure, 
excess vegetation was cleared and measures were taken to reduce supersonic activity. The 1970 hatch 
appeared to proceed normally. A colony of Noddies on the same island hatched successfully in 1969, the 
year of the Sooty hatch failure. 
 

Subsequent laboratory tests of exposure of eggs to sonic booms and other impulsive noises (Bowles, et al. 
1991a; Bowles, et al. 1994; Cottereau 1972; Cogger and Zegarra 1980) failed to show adverse effects 
on hatching of eggs. A structural analysis (Ting, et al. 2002) showed that, even under extraordinary 
circumstances, sonic booms would not damage an avian egg. 
 

Burger (1981) observed no effects of subsonic aircraft on herring gulls in the vicinity of JFK International 
Airport. The Concorde aircraft did cause more nesting gulls to leave their nests (especially in areas of 
higher density of nests), causing the breakage of eggs and the scavenging of eggs by intruder prey. 
Clutch sizes were observed to be smaller in areas of higher-density nesting (presumably due to the 
greater tendency for panic flight) than in areas where there were fewer nests. 
 

C.3.8.3 Fish, Reptiles, and Amphibians 
 

The effects of overflight noise on fish, reptiles, and amphibians have been poorly studied, but conclusions 
regarding their expected responses have involved speculation based upon known physiologies and 
behavioral traits of these taxa (Gladwin, et al. 1988). Although fish do startle in response to low-flying 
aircraft noise, and probably to the shadows of aircraft, they have been found to habituate to the sound and 
overflights. Reptiles and amphibians that respond to low frequencies and those that respond to ground 
vibration, such as spadefoots (genus Scaphiopus), may be affected by noise. Limited information is 
available on the effects of short-duration noise events on reptiles. Dufour (1980) and Manci, et al. (1988), 
summarized a few studies of reptile responses to noise. Some reptile species tested under laboratory 
conditions experienced at least temporary threshold shifts or hearing loss after exposure to 95 dB for 
several minutes. Crocodilians in general have the most highly developed hearing of all reptiles. Crocodile 
ears have lids that can be closed when the animal goes under water. These lids can reduce the noise 
intensity by 10 to 12 dB (Wever and Vernon 1957). On Homestead Air Reserve Station, Florida, two 
crocodilians (the American Alligator and the Spectacled Caiman) reside in wetlands and canals along the 
base runway suggesting that they can coexist with existing noise levels of an active runway including DNLs of 
85 dB. 
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C.3.8.4 Summary 
 

Some physiological/behavioral responses such as increased hormonal production, increased heart rate, 
and reduction in milk production have been described in a small percentage of studies. A majority of 
the studies focusing on these types of effects have reported short-term or no effects. 
 

The relationships between physiological effects and how species interact with their environments have 
n o t  b e e n  t h o r o u g h l y  s t u d i e d . Therefore, t h e  l a r g e r  e c o l o g i c a l  c o n t e x t  i s s u e s  
r e g a r d i n g  physiological effects of jet aircraft noise (if any) and resulting behavioral pattern changes are 
not well understood. 
 

Animal species exhibit a wide variety of responses to noise. It is therefore difficult to generalize 
animal responses to noise disturbances or to draw inferences across species, as reactions to jet aircraft 
noise appear to be species-specific. Consequently, some animal species may be more sensitive than other 
species and/or may exhibit different forms or intensities of behavioral responses. For instance, wood ducks 
appear to be more sensitive and more resistant to acclimation to jet aircraft noise than Canada geese in one 
study. Similarly, wild ungulates seem to be more easily disturbed than domestic animals. 
 

The literature does suggest that common responses include the “startle” or “fright” response and, 
ultimately, habituation. It has been reported that the intensities and durations of the startle response 
decrease with the numbers and frequencies of exposures, suggesting no long-term adverse effects. The 
majority of the literature suggests that domestic animal species (cows, horses, chickens) and wildlife species 
exhibit adaptation, acclimation, and habituation after repeated exposure to jet aircraft noise and sonic 
booms. 
 

Animal responses to aircraft noise appear to be somewhat dependent on, or influenced by, the size, shape, 
speed, proximity (vertical and horizontal), engine noise, color, and flight profile of planes. Helicopters also 
appear to induce greater intensities and durations of disturbance behavior as compared to fixed-wing 
aircraft. Some studies showed that animals that had been previously exposed to jet aircraft noise exhibited 
greater degrees of alarm and disturbance to other objects creating noise, such as boats, people, and objects 
blowing across the landscape. Other factors influencing response to jet aircraft noise may include wind 
direction, speed, and local air turbulence; landscape structures (i.e., amount and type of vegetative cover); 
and, in the case of bird species, whether the animals are in the incubation/nesting phase. 
 
C.3.9 Property Values 
 

Property within a noise zone (or Accident Potential Zone) may be affected by the availability of federally 
guaranteed loans. According to U.S. Department of Housing and Urban Development (HUD), Federal 
Housing Administration (FHA), and Veterans Administration (VA) guidance, sites are acceptable for 
program assistance, subsidy, or insurance for housing in noise zones of less than 65 dB DNL, and sites are 
conditionally acceptable with special approvals and noise attenuation in the 65 to 75 dB DNL noise zone and 
the greater than 75 dB DNL noise zone. HUD’s position is that noise is not the only determining factor for 
site acceptability, and properties should not be rejected only because of airport influences if there is 
evidence of acceptability within the market and if use of the dwelling is expected to continue. Similar to 
the Navy’s and Air Force’s Air Installation Compatible Use Zone Program, HUD, FHA, and VA recommend 
sound attenuation for housing in the higher noise zones and written disclosures to all prospective 
buyers or lessees of property within a noise zone (or Accident Potential Zone). 
Newman and Beattie (1985) reviewed the literature to assess the effect of aircraft noise on property 
values. One paper by Nelson (1978), reviewed by Newman and Beattie, suggested a 1.8 to 2.3 percent 
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decrease in property value per decibel at three separate airports, while at another period of time, they 
found only a 0.8 percent devaluation per decibel change in DNL. However, Nelson also noted a decline 
in noise depreciation over time which he theorized could be due to either noise sensitive people being 
replaced by less sensitive people or the increase in commercial value of the property near airports; both 
ideas were supported by Crowley (1978). Ultimately, Newman and Beattie summarized that while an effect 
of noise was observed, noise is only one of the many factors that is part of a decision to move close to, or 
away from, an airport, but which is sometimes considered an advantage due to increased opportunities for 
employment or ready access to the airport itself. With all the issues associated with determining property 
values, their reviews found that decreases in property values usually range from 0.5 to 2 percent per decibel 
increase of cumulative noise exposure. 
 

More recently Fidell, et al. (1996) studied the influences of aircraft noise on actual sale prices of residential 
properties in the vicinity of two military facilities and found that equations developed for one area to 
predict residential sale prices in areas unaffected by aircraft noise worked equally well when applied to 
predicting sale prices of homes in areas with aircraft noise in excess of 65 dB DNL. Thus, the model worked 
equally well in predicting sale prices in areas with and without aircraft noise exposure. This indicates that 
aircraft noise had no meaningful effect on residential property values. In some cases, the average sale 
prices of noise exposed properties were somewhat higher than that elsewhere in the same area. In the 
vicinity of Davis-Monthan AFB in Tucson, AZ, Fidell found the homes near the AFB were much older, 
smaller and in poorer condition than homes elsewhere. These factors caused the equations developed for 
predicting sale prices in areas further away from the base to be inapplicable with those nearer the AFB. 
However, again Fidell found that, similar to other researchers, differences in sale prices between homes 
with and without aircraft noise were frequently due to factors other than noise itself. 
 
C.3.10Noise Effects on Structures 
 

Normally, the most sensitive components of a structure to airborne noise are the windows and, 
infrequently, the plastered walls and ceilings. An evaluation of the peak sound pressures impinging on the 
structure is normally used to determine the possibility of damage. In general, with peak sound levels above 
130 dB, there is the possibility of the excitation of structural component resonances. While certain 
frequencies (such as 30 Hz for window breakage) may be of more concern than other frequencies, 
conservatively, only sounds lasting more than one second above a sound level of 130 dB are potentially 
damaging to structural components (Committee on Hearing, Bioacoustics, and Biomechanics 1977).  
 

Noise-induced structural vibration may also cause annoyance to dwelling occupants because of induced 
secondary vibrations, or rattling of objects within the dwelling such as hanging pictures, dishes, plaques, 
and bric-a-brac. Window panes may also vibrate noticeably when exposed to high levels of airborne 
noise. In general, such noise-induced vibrations occur at peak sound levels of 110 dB or greater. Thus, 
assessments of noise exposure levels for compatible land use should also be protective of noise-induced 
secondary vibrations. 
 
C.3.11Noise Effects on Terrain 
 

It has been suggested that noise levels associated with low-flying aircraft may affect the terrain under the 
flight path by disturbing fragile soil or snow, especially in mountainous areas, causing landslides or 
avalanches. There are no known instances of such effects, and it is considered improbable that such effects 
would result from routine, subsonic aircraft operations. 
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C.3.12Noise Effects on Historical and Archaeological Sites 
 

Because of the potential for increased fragility of structural components of historical buildings and other 
historical sites, aircraft noise may affect such sites more severely than newer, modern structures. Particularly 
in older structures, seemingly insignificant surface cracks initiated by vibrations from aircraft noise may 
lead to greater damage from natural forces (Hanson, et al. 1991). There are few scientific studies of such 
effects to provide guidance for their assessment. 
 

One study involved the measurements of sound levels and structural vibration levels in a superbly restored 
plantation house, originally built in 1795, and now situated approximately 1,500 feet from the centerline at 
the departure end of Runway 19L at Washington Dulles International Airport. These measurements were 
made in connection with the proposed scheduled operation of the Concorde airplane at Dulles (Wesler 
1977). There was special concern for the building’s windows, since roughly half of the 324 panes were 
original. No instances of structural damage were found. Interestingly, despite the high levels of noise during 
Concorde takeoffs, the induced structural vibration levels were actually less than those induced by touring 
groups and vacuum cleaning. 
 

As noted above for the noise effects of noise-induced vibrations of conventional structures, assessments of 
noise exposure levels for normally compatible land uses should also be protective of historic and 
archaeological sites.  
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1.0  Introduction  
The purpose of this Technical Note (TN) is to present the noise exposure at Naval Air Facility (NAF) El Centro due to 
two proposed basing alternatives for the F-35C: 

 Alternative 1 - Basing at NAF El Centro, and 

 Alternative 2 - Basing at Naval Air Station (NAS) Lemoore. 

Section 2 presents the study methodology, Section 3 describes the Baseline/No Action scenario, Section 4 presents the 
Alternative 1 results, while Section 5 present the Alternative 2 results.  Section 6 compares single-event noise levels 
between the primary aircraft operating at NAF El Centro and the F-35B/C. 

2.0  Noise Study Methodology   

The following two subsections describe the noise metrics presented in this report along with a description of the noise 
models used for the analysis. 

2.1 Noise Metrics 

The Federal Interagency Committee on Noise (FICON) uses three types of metrics to describe noise exposure:  

1) A measure of the highest sound level occurring during an individual aircraft overflight,  

2) A combination of the maximum level of that single event with its duration; and  

3) A description of the cumulative noise environment based on all noise events over a period of time (FICON 
1992). 

The DoD and other FICON members use Maximum Sound Level (Lmax), Sound Exposure Level (SEL) and 
Community Noise Equivalent Level (CNEL) for the aforementioned three types, respectively (State of California 1990). 
Note that SEL is associated with flight events.  Lmax is associated with flight and run-up events.  The metrics in this 
study are presented in terms of A-weighted decibels (dB), which approximates the response and sensitivity of the human 
ear. 

In addition to the metrics listed above, supplemental metrics are also used to further describe noise exposure for 
representative receptors per the Defense Noise Working Group (DNWG) guidelines (DNWG 2009a). The three 
supplemental metrics included in this study and described below are: 

 The average probability of awakenings during the CNEL nighttime hours (10 p.m. to 7 a.m.). 

 The average hourly number of residential indoor speech interfering events during the CNEL daytime and 
evening hours (7 a.m. to 10 p.m.). 

 The average hourly number of indoor classroom speech interfering events during school hours (8 a.m. to 
5 p.m.) and the indoor Equivalent Sound Level (Leq) 

2.1.1 Sound Exposure Level (SEL) and Maximum Sound Level (Lmax) 

During an aircraft overflight, the noise level starts at the ambient or background noise level, rises to the maximum level 
as the aircraft flies closest to the observer, and returns to the background level as the aircraft recedes into the distance.  
The variation in sound level with time is shown by the solid red line in Figure 2-1.  The Maximum Sound Level, Lmax, is 
the instantaneous maximum sound level measured/heard during the event.  The Lmax is important in judging the 
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interference caused by a noise event with conversation, TV or radio listening, sleep, or other common activities.  
Although it provides some measure of the intrusiveness of the event, it does not completely describe the total event, 
because it does not include the period of time that the sound is heard. 

The Sound Exposure Level, SEL, is a composite metric that represents all of the sound energy of the event and includes 
both the intensity of a sound and its duration.  The SEL metric is the best metric to compare noise levels from 
overflights of different aircraft types. For sound from military aircraft overflights, the SEL is often 5 to 10 dBA greater 
than the Lmax.  For example, the Lmax of the sample event in Figure 2-2 is 93.5 dBA whereas the SEL is 102.7 dBA.    

 

 

Figure 2-1 Example of Maximum Sound Level and Sound Exposure Level from an Individual Event 

2.1.2 Community Noise Equivalent Level (CNEL) 

The noise measure used for assessing aircraft noise exposures in communities in the vicinity of California 
airfields/airports is the CNEL, in units of the dB (State of California 1990).  It is the daily or 24-hour A-weighted 
Equivalent Sound Level (Leq(24h)) with sounds occurring during the evening period penalized by 5 dB and sounds 
occurring the nighttime period penalized by 10 dB.  Evening is defined as the hours between 7 p.m. to 10 p.m. (0700-
1900).  Nighttime is defined as the hours between 10 p.m. and 7 a.m. (2200-0700).  Events during the evening period are 
penalized by 5 dB while events during the nighttime period are penalized by 10 dB.  Leq(24h) is the continuous sound level 
that would be present if all of the variations in sound level that occur over a 24-hour period were smoothed out so as to 
contain the same total sound energy. 

Like SEL, CNEL does not represent the sound level heard at any particular time, but represents the total sound energy 
received.  While it is normalized as an average, it represents all of the sound energy, and is therefore a cumulative 
measure.  The penalties of the CNEL metric accounts for the added intrusiveness of sounds during evening and 
nighttime hours, when people are typically enjoying home recreation (i.e., television viewing), conversation and sleep.  
The penalties also account for people’s increased sensitivity to noise during those periods and for ambient sound levels 
being between 5 and 10 dB lower than during daytime hours. 

Because it is an energy-based quantity, CNEL tends to be dominated by the noisier events.  As a simple example, 
consider a case in which only one daytime aircraft overflight occurs over a 24-hour period, creating a sound level of 100 
dB for 30 seconds.  During the remaining 23 hours, 59 minutes and 30 seconds of the day, the ambient sound level is 50 
dB.  The resultant CNEL would be 66 dB.  Comparatively, consider a second example that 10 such 30-second 
overflights occur during daytime hours instead, with the same ambient sound level of 50 dB during the remaining 23 
hours and 55 minutes.  The resultant CNEL would be 75 dB.  Clearly, the energy averaging of noise over a 24-hour 
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period does not ignore the louder single events and tends to emphasize both the sound levels and the number of those 
events. 

Figure 2-2 graphically describes CNEL using notional Equivalent (energy average) Sound Levels (Leq(h)) for each hour of 
the day as an example.  Note the Leq(h) for the hours between 7 p.m. and 10 p.m. have a 5 dB penalty assigned and the 
hours between 10 p.m. and 7 a.m. have a 10 dB penalty assigned.  The CNEL for the example noise distribution shown 
in Figure 2-3 is 66 dB. 

 

 

Figure 2-2 Example of Community Noise Equivalent Level Computed from Hourly Average Sound Levels 

2.1.3 Potential for Sleep Disturbance 

For sleep disturbance, the DoD guidelines recommend the methodology and standard developed by American National 
Standards Institute (ANSI) and the Acoustical Society of America (ASA) in 2008 to compute the probability of 
awakening associated with outdoor noise events heard in homes and is a function of indoor SEL (ANSI 2008, DNWG 
2009b).  SEL only pertains to flight events thus the probability of awakening is only associated to flight events and not 
run-up events.  Only CNEL nighttime (10 p.m. to 7 a.m.) flight events were considered and only for residential points 
of interest (POI). 

The noise models compute the outdoor noise levels which must be converted to interior noise levels to accurate assess 
potential for sleep disturbance.  For the purpose of this analysis a typical Noise Level Reduction (NLR) of 15 dB and 25 
dB was used to account for the effect of a typical home with windows open and windows closed, respectively (FICON 
1992). 
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2.1.4 Potential for Residential Speech Interference 

For the analysis for the potential for indoor speech interference at residential POI, the Number-of Events Above (NA) 
metric was computed for flight and run-up events during CNEL daytime (7 a.m. to 7 p.m.) and evening (7 p.m. to 10 
p.m.) periods and the resultant NAs were summed.  The NA metric provides the total number of noise events greater 
than or equal to the selected noise level threshold during a specified period of time.  The period of time can be an 
average 24-hour day, daytime, nighttime, school day, or any other time period appropriate to the nature and application 
of the analysis.  The selected noise threshold for NA was indoor 50 dB Lma (DNWG 2009a).  Lmax pertains to flight and 
run-up events. 

2.1.5 Potential for Classroom Speech Disturbance 

To analyze the potential for indoor classroom speech interference, two noise metrics were computed for each 
representative school: Equivalent Sound Level (Leq) and NA 50 dB.  Per the DoD guidelines, an appropriate set of 
criteria for speech interference in schools is an indoor Leq of 40 dB (for intermittent noise) and a single-event indoor 
noise level of 50 dB Lmax (DNWG 2009a).  The school day is assumed to last nine hours from 8 a.m. through 5 p.m. and 
would be entirely contained within the CNEL daytime period.  Only those events occurring during the 9-hour school 
day are included for the indoor classroom speech interference analysis. 

2.2  Noise Models 

This section describes the analysis tools used to calculate the noise levels in this report: the NOISEMAP and 
MR_NMAP suites of computer programs. 

Analyses of aircraft noise exposure and compatible land uses around DoD airfield-like facilities are normally 
accomplished using a group of computer-based programs, collectively called NOISEMAP (Czech and Plotkin 1998; 
Wasmer and Maunsell 2006a; Wasmer and Maunsell 2006b; Page, et al, 2008).  The core computational programs of the 
NOISEMAP suite are NMAP and the Rotorcraft Noise Model (RNM).  In this report, NMAP Version 7.2 and RNM 
Version 7.2.4 were utilized. 

The NOISEMAP suite of computer programs includes BaseOps, OMEGA10, OMEGA11, NOISEMAP, RNM and 
NMPlot. The suite also includes the NOISEFILE and NCFiles databases.  The BaseOps program allows entry of 
runway coordinates, airfield information, flight tracks, flight profiles along each flight track for each aircraft, numbers of 
daily flight operations, run-up coordinates, run-up profiles, and run-up operations.  At this stage, closed-pattern 
operations, which are counted by Air Traffic Control (ATC) as two operations (one departure and one arrival), are 
entered in the program as one noise event (one departure followed by one arrival with the aircraft remaining in the 
vicinity of the airfield).  The OMEGA10 program then calculates the SEL for each model of aircraft from the 
NOISEFILE database, taking into consideration the specified speeds, engine thrust settings, and environmental 
conditions appropriate to each type of flight operation.  The OMEGA11 program calculates maximum A-weighted 
sound levels from the NOISEFILE database for each model of aircraft taking into consideration the engine thrust 
settings and environmental conditions appropriate to run-up operations. 

Each of the noise computation programs can incorporate the number of day, evening, and night operations, flight paths, 
and profiles of the aircraft to calculate CNEL at many points five feet above the surface around the facility.  This 
process results in a “grid” file containing noise levels at different points of a user specified rectangular area.  The spacing 
of the grid points for this study was 500 feet. 

The programs can also compute CNEL for specific POI, e.g., noise-sensitive receptors, and determine the primary 
contributors to the overall CNEL at each point.  Nine POI were modeled in this study.  See Sections 3, 4 and 5 for 
further discussion of the POI. 
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Based on NOISEMAP technology the Military Operating Area and Range Noise Model (MR_NMAP) is a model for 
predicting aircraft noise from aircraft operating in three types of special-use airspace:  MOAs, Range/Restricted Areas, 
and MTRs (Lucas and Calamia 1997). 

The MR_NMAP suite of computer programs includes OMEGA10R, NOISEFILE, and the core code MRNMAP, of 
which version 2.20 was used for this report.  MR_NMAP allows for entry of airspace information, the horizontal 
distribution of operations, flight profiles (average power settings, altitude distributions, and speeds), and numbers of 
sorties.  “Horizontal distribution of operations” refers to the modeling of lateral airspace utilization via three general 
representations:  broadly distributed operations for modeling of MOA or flight area events, operations distributed 
among parallel tracks for modeling of NAV events, and operations on specific tracks for modeling of unique transit 
along routes for training purposes.  OMEGA10R extrapolates/interpolates the reference SELs for each model of 
aircraft from the NOISEFILE database, taking into consideration the specified speeds, engine thrust settings and 
environmental conditions appropriate to each flight operation.  The core program MRNMAP incorporates the number 
of monthly operations by time period, specified horizontal distributions, volume of the airspaces, and profiles of the 
aircraft to primarily calculate:  (a) Onset-Rate Adjusted Monthly Day-Night Average Sound Level (Ldnmr) at many points 
on the ground, (b) average Ldnmr for entire airspaces, or (c) maximum Ldnmr under NAV routes or specific tracks.  
CNELmr and Ldnmr are used interchangeably here. 

No MOAs or MTRs are part of this noise study.  The Blue Angel demonstration activity conducted at this base is, 
however, best modeled using this tool.  MOA is a defined volume of airspace which can generally be described as 
having an altitude structure anywhere from the surface up to a ceiling or maximum altitude.  MOAs are established to 
contain certain military activities such as air combat maneuvers, instrument operations, intercepts, acrobatics, etc.  The 
demonstration activity at NAF El Centro by the FA-18C/D and FA-18E/F are analyzed using MR_NMAP similar to 
that used for MTR analysis of a route with lateral distribution.  The primary reason MR_NMAP was a more appropriate 
tool for analysis of the demonstration activity is because MR_NMAP accounts for onset rate correction for the low 
altitude high speed flights as well as the randomness of the Blue Angel operations. 

In calculating time-average sound levels for airspaces, the reliability of the results varies at lower levels (below 55 dB).  
Those low levels are associated with infrequent flight activity, so the time-averaged sound levels are generated by only a 
few individual aircraft noise events, which may not be statistically representative of the given aircraft modeled.  Time-
averaged outdoor sound levels less than 45 dB are well below any currently accepted guidelines for aircraft noise 
compatibility.   The programs described above are most accurate and useful for comparing "before-and-after" noise 
levels that would result from alternative scenarios when calculations are made in a consistent manner.  The programs 
allow noise exposure prediction of such proposed actions without actual implementation and/or noise monitoring of 
those actions. 
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3.0  Baseline Scenario  

The following three subsections detail the modeling data and the resultant noise exposure for the Baseline scenario and 
the supplemental metrics analysis. 
 

3.1 Modeling Data 

The Baseline scenario is initially based on data from a Naval Aviation Simulation Model (NASMOD) study (ATAC 
2012) with some minor adjustments to the categorization of operations types and balancing departure and arrival events.  
The results were reviewed and approved by the Navy (Campe 2012).  Table 3-1 shows the Baseline scenario flight 
operations totaling approximately 66,000 with 15 and 7 percent during the CNEL evening period (1900-2200) and 
nighttime period (2200-0700), respectively.  The AV-8B Harrier is the most frequent user with approximately 59 percent 
of flight operations followed by the FA-18E/F Super Hornet accounting for 14 percent.  Departure and arrival events 
account for 65 percent and closed pattern operations (Touch and Go and Field Carrier Landing Practice (FCLP)) 
account for the remaining 35 percent of total flight operations.   The C-130 and T-6 operations were not modeled due 
to significantly lower SELs than the AV-8B or FA-18 and with the relatively few numbers of operations the C-130 and 
T-6 would cause a negligible contribution to the overall noise exposure at NAF El Centro. 

All modeling parameters including runway and flight utilization, flight profiles, and demonstration flights are described 
in WR 06-20R (Czech 2010) and are unchanged in this Baseline scenario.  The only change from the WR 06-20R 
modeling was to update the flight operations to those tabulated in Table 3-1.  The Blue Angel training and 
demonstration flight sessions include various maneuvers in the vicinity of the runway totaling 88 passes per training 
session as summarized in Table 3-2.  The Blue Angel FA-18C/D aircraft were modeled at an average speed of 400 knots 
and power setting of 88%NC. 

There are no aircraft based at NAF El Centro for the Baseline scenario so maintenance run-up operations are typically 
not conducted and none were modeled. 
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Table 3-1  Annual Flight Operations at NAF El Centro for Baseline Scenario 

Aircraft 

Group
Note

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

FA‐18C/D FA‐18C/D

3, 7, 8, 

11 1,624     336        58        2,018     77        14           11        102      88       145        202      435      1,363     118        ‐     1,481     ‐       ‐         ‐     ‐       ‐         ‐         ‐     ‐         3,152     613        271      4,036    

FA‐18E/F FA‐18E/F 3, 7, 8 3,790     784        134      4,708     190      32           25        247      216     338      471    1,025 3,160   276      ‐   3,436   ‐     ‐       ‐   ‐      ‐         ‐         ‐     ‐       7,356   1,430   630    9,416  

Angels FA‐18C/D 1, 7, 8 574        ‐         ‐       574        29        ‐         ‐      29        38      ‐       ‐     38      507      ‐       ‐   507      60      ‐       ‐   60       ‐         ‐         ‐     ‐       1,208   ‐       ‐     1,208  

n/a AV‐8 3, 7, 8 5,690     2,754     1,561  10,005  297      140        64        501      106     609      1,221 1,936 5,525   2,043   ‐   7,568   ‐     ‐       ‐   ‐      16,566  1,626     540     18,732 28,184 7,172   3,386 38,742

OM Jet FA‐18C/D 4, 7, 8 500        124        20        644        23        6             3          32        26      57         63      146    419      47         ‐   466      ‐     ‐       ‐   ‐      ‐         ‐         ‐     ‐       968      234      86      1,288  

VAQ‐129 EA‐6B 7, 8 451        75           18        544        22        3             2          27        25      65         40      130    387      ‐       ‐   387      108    36         36     180    ‐         ‐         ‐     ‐       993      179      96      1,268  

T‐45 T‐45 7, 8 1,981     ‐         26        2,007     99        1             ‐      100      69      5           ‐     74      1,819   14         ‐   1,833   3,810 32         8       3,850 ‐         ‐         ‐     ‐       7,778   52         34      7,864  

C‐130 n/a 2, 6 181        35           ‐       216        146      55           15        216      ‐     ‐       ‐     ‐     ‐       ‐       ‐   ‐       ‐     ‐       ‐   ‐      ‐         ‐         ‐     ‐       327      90         15      432     

T‐6 n/a 2, 6 92           ‐         ‐       92           89        3             ‐      92        ‐     ‐       ‐     ‐     ‐       ‐       ‐   ‐       ‐     ‐       ‐   ‐      ‐         ‐         ‐     ‐       181      3           ‐     184     

LIN Merlin 5 133        ‐         ‐       133        116      15           2          133      ‐     ‐       ‐     ‐     ‐       ‐       ‐   ‐       ‐     ‐       ‐   ‐      ‐         ‐         ‐     ‐       249      15         2         266     

H‐46 CH‐46E 244        32           46        322        226      28           68        322      ‐     ‐       ‐     ‐     ‐       ‐       ‐   ‐       ‐     ‐       ‐   ‐      ‐         ‐         ‐     ‐       470      60         114    644     

H‐60 H‐60 5 27           15           2           44           30        4             10        44        ‐     ‐       ‐     ‐     ‐       ‐       ‐   ‐       ‐     ‐       ‐   ‐      ‐         ‐         ‐     ‐       57         19         12      88        

H‐1 UH‐1N 9 89           25           50        164        91        2             71        164      ‐     ‐         ‐       ‐       ‐         ‐         ‐     ‐         ‐       ‐         ‐     ‐       ‐         ‐         ‐     ‐         180        27           121      328       

‐         ‐         ‐       ‐         ‐       ‐         ‐      ‐       ‐     ‐         ‐       ‐       ‐         ‐         ‐     ‐         ‐       ‐         ‐     ‐       ‐         ‐         ‐     ‐         ‐         ‐         ‐       ‐        

15,376  4,180     1,915  21,471  1,435  303        271      2,009  568     1,219     1,997  3,784  13,180  2,498     ‐     15,678  3,978  68           44       4,090  16,566  1,626     540     18,732  51,103  9,894     4,767  65,764 

15,103  4,145     1,915  21,163  1,200  245        256      1,701  568     1,219     1,997  3,784  13,180  2,498     ‐     15,678  3,978  68           44       4,090  16,566  1,626     540     18,732  50,595  9,801     4,752  65,148 

273        35           ‐       308        235      58           15        308      ‐     ‐         ‐       ‐       ‐         ‐         ‐     ‐         ‐       ‐         ‐     ‐       ‐         ‐         ‐     ‐         508        93           15        616       

15,376  4,180     1,915  21,471  1,435  303        271      2,009  568     1,219     1,997  3,784  13,180  2,498     ‐     15,678  3,978  68           44       4,090  16,566  1,626     540     18,732  51,103  9,894     4,767  65,764 

TotalVisual Touch and Go 
(12)

FCLP 
(12)

Transient

Based or 

Transient

Represent‐

ative 

Aircraft 

Type

Departure Non‐break Arrival Overhead Break Arrival Carrier Break Arrival

Modeled

Not Modeled

GRAND TOTAL

Transient

Based

 
Notes:   

1. WR 06-20R had mostly non-break arrivals for Blues;  T&G operations modeled in MR_NMAP (flight demonstration practice) 
2. Not modeled 
3. Includes NASMOD VFA-106, -125, -201, VMFA-122 split as 30% FA-18C/D and 70% FA-18E/F 
4. From NASMOD "RNAF" operations; Modeled as FA-18C/D 
5. Modeled as CH-53E 
6. Assumed all NASMOD "OVERHEAD_FULL_STOP" are non-break arrivals; consistent with WR 06-20R for this aircraft type 
7. Assumed 5% of NASMOD "OVERHEAD_FULL_STOP" are non-break arrivals; consistent with WR 06-20R for this aircraft type  
8. Distributed remainder of NASMOD "OVERHEAD_FULL_STOP" to overhead break and carrier break arrivals per the proportionality in WR 06-20R for each d/e/n period for each type of aircraft. 
9 modeled as a UH-1N; consistent with WR 06-20R 
10. Balanced Departures and Arrivals  
11. VFA-122 FA-18C operations reduced to zero by 2015, EIS projected baseline 
12. One circuit counted as two operations, GCA Box operations occur elsewhere 
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Table 3-2  Blue Angels Practice Session Flight Operations 

Min Max

Diamond Loop on Takeoff 4 300 300

Diamond 360 and Echelon Parade 4 150 1000

Diamond Aileron Roll 4 200 400

Dirty Roll 1/2 Cuban Eight on Takeoff (#5)

& Low Transition / Split S on Takeoff (#6) 2 100 500

Inverted to inverted Roll 1 200 1000

Opposing Knife Edge 1 200 200

Barrel Roll Break 1 500 1500

Loop Break / 6 Plane Cross 1 150 150

Tuckover Roll 2 250 500

Diamond Dirty Loop 4 200 1500

Diamond Roll 
(2)

4 200 1500

Opposing Knife Edge 1 200 200

Solo Opposing Minimum Radius Turn 1 200 500

Left Echelon Roll 4 300 4000

Line Abreast Loop 5 200 1500

Opposing Four Point Roll 2 200 200

Sneak Pass (#5) 1 100 500

Barrel Roll Break 2 500 1500

Loop Break/6 Plane Cross 1 300 300

Solo Opposing Minimum Radius Turn 1 200 500

Vertical Pitch 2 200 4000

Fortus & Double Farvel 6 200 1500

Inverted to Inverted Roll 1 200 1000

Solo Minimum Radius Turn 1 200 200

Fleur De Lis 6 300 1500

Tuckaway Cross 1 200 500

Vertical Rolls (#6) 1 500 5000

Barrel Roll Break 1 500 1500

Delta Roll 6 200 3000

Diamond Tuck‐Under Break 4 300 800

Delta Flat Pass/Pitch‐Up Break 6 500 1000

Tuckaway Cross 1 200 500

Loop Break/6 Plane Cross 4 150 450

Section High Angle of Attack 2 250 1500

Total 88

Maneuver Name
Passes Per 

Session
(1)

Altitude (ft AGL)

 
Notes:   

1. One aircraft per pass is defined as one aircraft flying along one flight track 
2. Aircraft fly up to 5 nautical miles abeam of flight track centerline for this maneuver 

3.2 Noise Exposure 

Using the data described in Section 3.1, NOISEMAP Version 7.2, RNM Version 7.2.4 and MR_NMAP Version 2.20 
were used to calculate and plot the 60 dB through 85 dB CNEL contours for the proposed Average Annual Daily 
(AAD) operations at NAF El Centro. 

Figure 3-1 shows the CNEL contours colored in 5-decibel bands. The 60 and 65 dB CNEL lobes to the southwest 
extend approximately 6 and 4 miles beyond the facility boundary, respectively.  This is primarily due to the FA-18E/F 
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departures from Runway 26.  The 60 and 65 dB CNEL contours extending approximately 6 and 4 miles to the east of 
the facility boundary are primarily caused by FA-18E/F overhead and carrier break arrivals to Runway 26.  The effect of 
the Blue Angel practice causes the small lobes in the 70 and 75 dB CNEL contours to the northwest and the southeast 
of Runway 08. 

Nine noise sensitive locations in the vicinity of NAF El Centro were identified for further noise analysis.  These nine 
representative Points of Interest (POI) are shown in Table 3-3.  In the Baseline scenario none of the locations are 
exposed to a CNEL greater than 65 dB.  Six locations are exposed to a CNEL greater than or equal to 60 dB. 

 
Table 3-3  Aircraft Noise Exposure at Representative POI  

in the Vicinity of NAF El Centro for Baseline Scenario 

Point of Interest

ID Description Type

R1 Seeley Community Church Residential 62

R2 TL Waggoner ES Residential 60

S1
Little Pioneers Child 

Development Center
School 53

S2 Seeley ES School 63

S3
Valley Church Heritage School / 

Faith Baptist
School 60

S4 University of Phoenix ‐ El Centro School 64

W1 Calvary Chapel El Centro Worship 49

W2 Holy Spirit Mission Worship 62

W3 Valley Christian Church Worship 58

CNEL (dBA)
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Figure 3-1  Bands of Aircraft CNEL for Baseline Average Daily Operations at NAF El Centro
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3.3 Supplemental Metrics Analysis 

The nine POI were further evaluated using supplemental noise metrics to determine the potential for residential sleep 
disturbance, indoor speech interference and indoor classroom learning interference. 

3.3.1 Potential for Sleep Disturbance 

Table 3-4 presents the results of the sleep disturbance analysis for the three sites.  Although the representative sites are 
not residential, residential communities typically surround each location so two churches and a school were analyzed for 
sleep disturbance.  For Baseline, the probability of awakening ranges from less than 5 percent to 20 percent with 
windows open and ranges from 2 to 10 percent with windows closed.  The primary cause for potential sleep disturbance 
is the AV-8B departures. 

Table 3-4  Average Nightly (2200-0700) Probability of Awakening  
for Representative POI and Baseline Scenario 

 R1  Seeley Community Church 20% 10%

 R2  TL Waggoner ES 14% 6%

W1 Calvary Chapel El Centro 5% 2%

 ID  Description
Windows 

Open

Windows 

Closed

 
Note:  NLRs of 15 dB and 25 dB for windows open and closed, respectively 

3.3.2 Potential for Indoor Speech Interference 

Table 3-5 present the results of the speech interference analysis for Baseline for five non-school sites.  For the Baseline 
scenario, four sites have more than one speech interfering event per hour for windows open and one site (Seeley 
Community Church) have more than one speech interfering event per hour for windows closed.  The interfering events 
range from 3 to 6 per hour with windows open and are 3 per hour with windows closed.  The only site exceeding one 
event per hour for both windows open and windows closed is Seeley Community Church.  The primary cause for 
speech interference events at Seeley Community Church and Holy spirit Mission is the AV-8B FCLP events.  The 
primary causes at the remaining locations are the AV-8B and FA-18E/F arrivals. 

3.3.3 Potential for Classroom Disturbance 

Table 3-6 contains the results of the classroom speech disturbance analysis for the applicable school sites.  For the 
Baseline scenario, four of the schools exceed the indoor Leq(9h) threshold of 40 dB.  The exceedances are primarily due 
to AV-8B and FA-18E/F FCLP operations except at Seeley Elementary School which are due to AV-8B FCLPs.  All 
five schools, one of which does not exceed the indoor Leq(9h) criteria, have more than one interfering event per school 
hour.  The interfering events range from 2 to 7 per hour with windows open and range from 2 to 3 per hour with 
windows closed.  None of the considered schools exceed both criteria with windows closed.  Of the considered schools, 
schools at which both criteria are exceeded (with windows open) are: 

 TL Wagoner Elementary School, 

 Seeley Elementary School, 

 Valley Church Heritage School / Faith Baptist, and 

 University of Phoenix – El Centro. 
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Table 3-5  Potential for Indoor Speech Interference 
for Applicable POI and Baseline Scenario 

R1 Seeley Community Church 6 3

R2 TL Waggoner ES 4 1

W1 Calvary Chapel El Centro 1 0

W2 Holy Spirit Mission 5 1

W3 Valley Christian Church 3 1

4 1

3 3

6 3

Minimum Number of Intrusive Events 

per Hour if Exceeding 1

Maximum Number of Intrusive 

Events per Hour if Exceeding 1

Indoor Number of Events per 

Daytime/Evening Hour
(1)

ID Description (All Residential) Windows 

Open

Windows 

Closed

Number of Sites Exceeding 1 

Intrusive Event per Hour

 
Notes:  

1. Number of Annual Average Daily CNEL Daytime and Evening (7a.m. - 10p.m.) 
Events At or Above an Indoor Maximum (single-event) Sound Level (Lmax) of 50 dB; 
NLRs of 15 dB and 25 dB for windows open and closed, respectively 

 
Table 3-6  Potential for Classroom Interference for Applicable POI and Baseline Scenario 

Indoor
Windows 

Open

ID Description  Leq(9h) 

(dB)

Events 

per 

Hour
(1) 

Leq(9h) 

(dB)

Events 

per 

Hour
(1) 

R2 TL Waggoner ES            60       45  5              35  1         

S1
Little Pioneers 

Child Development Center
            53        38  2                28  ‐     

S2 Seeley ES            63       48  7              38  3         

S3
Valley Church Heritage School/

 Faith Baptist
            60        45  4                35  1         

S4 University of Phoenix ‐ El Centro             64        49  4                39  2         

5          2         

2          2         

7          3         

Point of Interest

Outdoor 

Leq(9h) 

(dB)

Windows 

Closed

Number of Sites Exceeding 1 Intrusive 

Minimum Number of Intrusive Events per 

Hour if Exceeding 1

Maximum Number of Intrusive Events per 

Hour if Exceeding 1  
Notes:  

1. Number of Annual Average Daily Events per hour during 9 hour school day At or Above an Indoor 
Maximum (single-event) Sound Level (Lmax) of 50 dB; 

2. NLRs of 15 dB and 25 dB for windows open and closed, respectively 
3. Does not account for differences between weekday and weekend activity 
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4.0  Alternative 1 – NAF El Centro Basing   

The following three subsections detail the modeling data, the resultant noise exposure, and supplemental metrics 
analysis for the Alternative 1 scenario which bases F-35C aircraft at NAF El Centro. 

4.1 Modeling Data 

Under Alternative 1 F-35C aircraft would be based at NAF El Centro (vice NAS Lemoore).  As presented in Table 4-1, 
Alternative 1 includes approximately 165,000 annual flight operations.  The initial source for the flight operations was a 
NASMOD study (ATAC 2012) which was modified to sort events by operation type (e.g. Carrier Break and Overhead 
Break Arrivals) and to categorize aircraft groups by the modeled aircraft types. The results were reviewed and approved 
by the Navy (Campe 2012).  The most frequent user would be the F-35C accounting for 59 percent of flight operations 
and transient aircraft would account for the remaining 41 percent of total flight operations. Approximately 23 and 9 
percent of operations would occur during the evening (1900-2200) and nighttime (2200-0700), respectively.  Departure 
and arrival events account for 45 percent and closed pattern operations (Simulated Flame Out (SFO) Touch and Go, 
and FCLP) account for the remaining 55 percent of total operations. 

For the proposed action the current Runway 08/26 would be shifted to the west approximately 1,500 ft and renamed 
08R/26L and would continue to serve as the primary use runway for the based F-35C handling a majority of the airfield 
flight operations.  A new runway to be named 08L/26R would be built approximately 1,000 ft to the north of the 
original 08/26 runway location.  The new runway utilization is listed in Table 4-2.  The Baseline flight tracks are 
assumed to apply to both of the new runways by simply shifting north 1,000 ft.  Minor adjustments were made so that 
flight tracks continued to follow course rules such as crossing initial points on arrivals. 

The addition of based F-35C aircraft at NAF El Centro will require periodic maintenance tests.  The annual run-up 
operations for the Alternative 1 would include F-35C events as summarized in Table 4-3.  Run-up events for the F-35C 
are identified in data provided by Joint Strike Fighter Program Office which have been scaled to the number of based 
aircraft (Cornelius 2009).  The run-up locations are depicted in the Attachment. 
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Table 4-1  Annual Flight Operations at NAF El Centro for Alternative 1 

Based or 
Transient

Aircraft 
Group Note

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

F-35C 
Fleet F-35C 7, 14 3,359     913         5           4,277     155      47           12      214      174      507         218     899    2,752   412       ‐   3,164   1,678 500       112     2,290 762      166       42      970        7,288     4,498      274      12,060  16,168   7,043   663      23,874  

F-35C FRS F-35C 7, 14, 16 8,881     2,005     5           10,891  407      105         32      544      465      1,102     605      2,172  7,275     900         ‐     8,175     6,719  389         24         7,132  16,708  3,990     1,508  22,206  10,412  12,338   470      23,220  50,867     20,829   2,644     74,340    
FA-18C/D FA-18C/D 7, 8 894        179         35        1,108     44        6              5         55        51        65           95       211    789      53          ‐   842      ‐     ‐        ‐     ‐     ‐       ‐       ‐     ‐         ‐         ‐          ‐       ‐       1,778     303       135      2,216    
FA-18E/F FA-18E/F 7, 8, 17 744        329         606      1,679     34        15           35      84        39        155         668     862    607      126       ‐   733      ‐     ‐        ‐     ‐     ‐       ‐       ‐     ‐         ‐         ‐          ‐       ‐       1,424     625       1,309   3,358    

Blue 
Angels FA-18C/D 1, 7, 8 574        ‐         ‐       574        29        ‐          ‐     29        38        ‐         ‐       38        507        ‐          ‐     507        ‐       ‐          ‐       ‐       48           ‐         ‐       48           ‐         ‐          ‐       ‐         1,196       ‐          ‐         1,196      

n/a AV-8 ‐         ‐         ‐       ‐         ‐       ‐          ‐     ‐       ‐       ‐         ‐      ‐     ‐       ‐        ‐   ‐       ‐     ‐        ‐     ‐     ‐       ‐       ‐     ‐         ‐         ‐          ‐       ‐       ‐         ‐        ‐       ‐        
F-35B/C F-35B 3, 7, 15 3,097     1,389     924      5,410     159      73           39      271      68        360         742     1,170 2,930   1,039    ‐   3,969   ‐     ‐        ‐     ‐     ‐       ‐       ‐     ‐         8,080     641         687      9,408   14,334   3,502   2,392   20,228  
F-35B/C F-35C 3, 7, 14 5,325     1,792     1,904  9,021     274      89           89      452      199      525         1,686  2,410 4,985   1,174    ‐   6,159   ‐     ‐        ‐     ‐     ‐       ‐       ‐     ‐         8,080     641         687      9,408   18,863   4,221   4,366   27,450  
OM Jet FA-18C/D 4, 7, 8 280        124         152      556        13        6              9         28        15        61           175     251    228      49          ‐   277      ‐     ‐        ‐     ‐     ‐       ‐       ‐     ‐         ‐         ‐          ‐       ‐       536         240       336      1,112    

VAQ-129 EA-18G 7, 8, 12 394        122         46        562        18        5              5         28        21        97           91       209    325      ‐        ‐   325      ‐     ‐        ‐     ‐     96         40         48      184        ‐         ‐          ‐       ‐       854         264       190      1,308    
T-45 T-45 7, 8 1,460     ‐         703      2,163     77        2              30      109      52        8             578     638    1,392   24          ‐   1,416   ‐     ‐        ‐     ‐     3,096   64         1,240 4,400     ‐         ‐          ‐       ‐       6,077     98         2,551   8,726    

C-130 n/a 2, 6 160        32           42        234        143      37           54      234      ‐       ‐         ‐      ‐     ‐       ‐        ‐   ‐       ‐     ‐        ‐     ‐     ‐       ‐       ‐     ‐         ‐         ‐          ‐       ‐       303         69         96         468        
T-6 n/a 2, 6, 11 41           ‐         ‐       41           40        1              ‐     41        ‐       ‐         ‐      ‐     ‐       ‐        ‐   ‐       ‐     ‐        ‐     ‐     ‐       ‐       ‐     ‐         ‐         ‐          ‐       ‐       81           1            ‐       82          

RAF_
MERLIN Merlin 5 113        21           ‐       134        96        36           2         134      ‐       ‐         ‐       ‐       ‐         ‐          ‐     ‐         ‐       ‐          ‐       ‐       ‐         ‐         ‐       ‐         ‐         ‐          ‐       ‐         209           57           2             268          

H-46 MV-22 13 32           42           4           78           46        7              25      78        ‐       ‐         ‐      ‐     ‐       ‐        ‐   ‐       ‐     ‐        ‐     ‐     ‐       ‐       ‐     ‐         ‐         ‐          ‐       ‐       78           49         29         156        
H-60 H-60 5 24           26           6           56           26        17           13      56        ‐       ‐         ‐      ‐     ‐       ‐        ‐   ‐       ‐     ‐        ‐     ‐     ‐       ‐       ‐     ‐         ‐         ‐          ‐       ‐       50           43         19         112        
H-1 AH-1 9 71           55           31        157        78        19           60      157      ‐       ‐         ‐       ‐       ‐         ‐          ‐     ‐         ‐       ‐          ‐       ‐       ‐         ‐         ‐       ‐         ‐         ‐          ‐       ‐         149           74           91           314          

12,240  2,918     10        15,168  562      152         44      758      639      1,609     823      3,071  10,027  1,312      ‐     11,339  8,397  889         136       9,422  17,470  4,156     1,550  23,176  17,700  16,836   744      35,280  67,035     27,872   3,307     98,214    

13,209  4,111     4,453  21,773  1,077  313         366    1,756  483      1,271     4,035  5,789  11,763  2,465      ‐     14,228  ‐       ‐          ‐       ‐       3,240     104         1,288  4,632     16,160  1,282      1,374  18,816  45,932     9,546     11,516  66,994    
25,248  6,997    4,421  36,666  1,456  427       356   2,239  1,122  2,880    4,858  8,860  21,790  3,777    -    25,567  8,397  889       136     9,422  20,710  4,260    2,838  27,808  33,860  18,118  2,118  54,096  112,583  37,348  14,727  164,658  

201        32           42        275        183      38           54      275      ‐       ‐         ‐       ‐       ‐         ‐          ‐     ‐         ‐       ‐          ‐       ‐       ‐         ‐         ‐       ‐         ‐         ‐          ‐       ‐         384           70           96           550          

25,449  7,029     4,463  36,941  1,639  465         410    2,514  1,122  2,880     4,858  8,860  21,790  3,777      ‐     25,567  8,397  889         136       9,422  20,710  4,260     2,838  27,808  33,860  18,118   2,118  54,096  112,967  37,418   14,823  165,208 

Based
Transient
Modeled

Not Modeled
GRAND TOTAL

SFO Pattern (18) Visual Touch and Go (18) FCLP (18) TotalOverhead Break Arrival Carrier Break Arrival

Based

Transient

Represent-
ative 

Aircraft 
Type

Departure Non-break Arrival

 
Notes:   

1. WR 06-20R had mostly non-break arrivals for Blues;  T&G operations modeled in MR_NMAP (flight demonstration practice) 
2. Not modeled 
3. Includes NASMOD "VFA-106 F-18" split as 100% F-35C; includes NASMOD "Transient_NMC" split as 50% Navy (F-35C) and 50% USMC (F-35B). 
4. Derived from NASMOD "RNAF" operations; Modeled as FA-18C/D 
5. Modeled as CH-53E 
6 Assumed all NASMOD "OVERHEAD_FULL_STOP" are non-break arrivals; consistent with WR 06-20R for this aircraft type 
7. Assumed 5% of NASMOD "OVERHEAD_FULL_STOP" are non-break arrivals; consistent with WR 06-20R for this aircraft type  
8. Distributed remainder of NASMOD "OVERHEAD_FULL_STOP" to overhead break and carrier break arrivals per the proportionality in WR 06-20R for each d/e/n period for each type of aircraft. 
9. Modeled as a UH-1N; consistent with WR 06-20R 
10. Balanced Departures and Arrivals  
11. NASMOD "STK_WING_T-34" assumed to be T-6. 
12. NASMOD VAQ-129 assumed to transition from EA-6B to EA-18G; modeled as FA-18E/F 
13. NASMOD H-46 assumed to transition to MV-22 
14. Assumed Overhead and Carrier Break percentages from FA-18C/D 
15. Assumed Overhead and Carrier Break percentages from AV-8 (Baseline) 
16. Includes NASMOD "INST_T&G" at NJK for Visual Touch and Go 
17. Includes VFA-125 Lemoore FRS (det) 
18. One circuit counted as two operations, GCA Box operations occur elsewhere 
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Table 4-2  Runway Utilization at NAF El Centro for Alternative 1 

F‐35C F‐35B (Transient) FA‐18C/D FA‐18E/F EA‐18G T‐45 MV‐22
Day

(0700‐

1900)

Eve

(1900‐

2200)

Night

(2200‐

0700)

Day

(0700‐

1900)

Eve

(1900‐

2200)

Night

(2200‐

0700)

Day

(0700‐

1900)

Eve

(1900‐

2200)

Night

(2200‐

0700)

Day

(0700‐

1900)

Eve

(1900‐

2200)

Night

(2200‐

0700)

Day

(0700‐

1900)

Eve

(1900‐

2200)

Night

(2200‐

0700)

Day

(0700‐

1900)

Eve

(1900‐

2200)

Night

(2200‐

0700)

Day

(0700‐

1900)

Eve

(1900‐

2200)

Night

(2200‐

0700)

08R 23% 20% 23% 23% 20% 23% 25% 23% 42% 13% 18% 18% 5% 5% 22% 25% 23% 42%

08L 3% 6% 1% 3% 6% 1% 17% 13% 5%

26L 68% 63% 74% 68% 63% 74% 39% 69% 57% 84% 71% 82% 80% 62% 95% 89% 89% 78% 39% 69% 57%

26R 6% 11% 2% 6% 11% 2% 4% 8% 1% 3% 11% 3% 25% 6% 6% 4% 8% 1%

12

30 32% 32%

Subtotal 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

08R 16% 18% 22% 16% 18% 22% 25% 33% 38% 12% 19% 16% 18% 5% 8% 25% 33% 38%

08L 10% 7% 6% 10% 7% 6% 1% 8% 5%

26L 45% 55% 58% 45% 55% 58% 40% 63% 62% 78% 65% 84% 65% 43% 71% 1% 40% 63% 62%

26R 29% 20% 14% 29% 20% 14% 4% 4% 10% 16% 16% 44% 21% 94% 100% 100% 4% 4%
30 31% 31%

Subtotal 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

08R 16% 18% 22% 16% 18% 22% 25% 33% 38% 12% 19% 16% 18% 5% 8% 25% 33% 38%

08L 10% 7% 6% 10% 7% 6% 1% 8% 5%

26L 45% 55% 58% 45% 55% 58% 40% 63% 62% 78% 65% 84% 65% 43% 80% 1% 40% 63% 62%
26R 29% 20% 14% 29% 20% 14% 4% 4% 10% 16% 16% 44% 12% 94% 100% 100% 4% 4%

30 31% 31%

Subtotal 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

08R 16% 18% 22% 16% 18% 22% 25% 33% 38% 12% 19% 16% 18% 5% 8% 25% 33% 38%

08L 10% 7% 6% 10% 7% 6% 1% 8% 0% 5%
26L 45% 55% 58% 45% 55% 58% 40% 63% 62% 78% 65% 84% 65% 43% 80% 1% 40% 63% 62%

26R 29% 20% 14% 29% 20% 14% 4% 4% 10% 16% 16% 44% 12% 94% 100% 100% 4% 4%

30 31% 31%

Subtotal 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
08R 2% 3% 3% 2% 3% 3%

08L 26% 23% 25% 26% 23% 25%

26R 72% 74% 72% 72% 74% 72%

30

Subtotal 100% 100% 100% 100% 100% 100%

08R 2% 8% 3% 2% 9% 3% 9% 9% 9% 5% 5%

08L 25% 17% 26% 25% 17% 26% 5% 17%

26L 75% 78% 78%

26R 73% 71% 64% 73% 71% 64% 8% 5% 5% 90% 83% 100% 95% 100% 100%

30 4% 7% 3% 7% 8% 8% 8%

Subtotal 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

08L 25% 29% 29% 25% 29% 29%

26L 75% 71% 71% 75% 71% 71%

Subtotal 100% 100% 100% 100% 100% 100%

SFO 

Pattern

Touch and 

Go

FCLP

Operation 

Type

Run‐ 

way

Departure

Arrival 

(non 

break)

Overhead 

Break

Carrier 

Break

Note:   1. Helicopters not listed because there would be no change relative to baseline 
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Table 4-3  Single-Engine Maintenance Run-up Operations at NAF El Centro for Alternative 1 

Reported Modeled

10% 10% 5

10% 10% 5

10% 10% 5

10% 10% 5

31% 31% 2.5

10% 10% 5

10% 10% 5

10% 10% 5

10% 10% 5

10% 10% 5

31% 31% 2.5

10% 10% 5

Ramp 1 257 / 77

Expeditionary 

High RPM / Low 

Thrust

23 100% 0% 0% Ramp 1 257 / 77

0%

F‐35C

FRS

Post 

Maintenance 

MBIT

250 100% 0%

Ramp 1 257 / 77

Expeditionary 

High RPM / Low 

Thrust

53 100% 0% 0% Ramp 1 257 / 77

Locations

Aircraft Headings 

(Degrees 

Magnetic)

Power Setting (%ETR)
Duration

(minutes)

F‐35C

Fleet

Post 

Maintenance 

MBIT

583 100% 0% 0%

Aircraft Description
Annual 

Events

Day

(0700 ‐ 

1900)

Evening

(1900 ‐ 

2200)

Night

(2200 ‐ 

0700)

 
Notes:  

1. The distribution of run-up events at each aircraft heading assumed to match runway use; 74% at 257 deg and 26% at 77 deg 
2. One engine is operated for all maintenance events 

4.2 Noise Exposure 

Using the data described in Section 4.1, the 60 dB through 85 dB CNEL contours were computed for the AAD 
operations at NAF El Centro for Alternative 1. 

Figure 4-1 shows the CNEL contours colored in 5-decibel bands.  The 60 and 65 dB CNEL lobes to the southwest 
would extend approximately 7 and 6 miles beyond the facility boundary, respectively.  This increase would be due to the 
F-35 departures from Runway 26.  Although the F-35 is similar in SEL and only slightly greater in Lmax than the FA-
18E/F during departure the increase in noise exposure to the southwest is primarily driven by the 3 fold increase in 
fighter aircraft departure events.  The 60 and 65 dB CNEL contours would extend approximately 5 and 3 miles to the 
east of the facility boundary which would be slightly smaller than Baseline.  This decrease is primarily due to the 
reduction in FA-18E/F overhead and carrier break operations.  Even though Alternative 2 would include F-35B/C 
overhead and carrier break arrivals, the F-35 SEL during these operations is up to 10 dB lower than the FA-18E/F.  A 
new 60 and 65 dB CNEL contour new lobe would exist to the northeast extending approximately 4 and 3 miles, 
respectively.  This would be due to the F-35 departures on Runway 08.  Overall, the contours would grow to the north 
primarily due to F-35 Touch and Go and Field Carrier Landing Practice (FCLP) patterns. 

CNEL was computed for nine POI in the vicinity of NAF El Centro for Alternative 1 as shown in Table 4-4.  In 
Alternative 1 three of the locations (Seeley Community Church, Seeley Elementary School, and Holy Spirit Mission) 
would be exposed to a CNEL greater than 65 dB.  Five locations would experience an increase of 2 to 6 dB CNEL 
relative to the Baseline scenario due to the F-35 departures.  Arrivals contribute most of the cumulative noise at 
University of Phoenix and under Alternative this location would experience a decrease of 1 to 2 dB CNEL because the 
F-35 SEL on approach is up to 10 dB lower than the FA-18E/F. 
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Table 4-4  Aircraft Noise Exposure at Representative POI 
in the Vicinity of NAF El Centro for Alternative 1 

Point of Interest

ID Description Type

Alt 1

Basing at El 

Centro

Change 

re Baseline

R1 Seeley Community Church Residential 68 +6

R2 TL Waggoner ES Residential 60 0

S1
Little Pioneers 

Child Development Center
School 55 +2

S2 Seeley ES School 69 +6

S3
Valley Church Heritage School / 

Faith Baptist
School 59 ‐1

S4 University of Phoenix ‐ El Centro School 62 ‐2

W1 Calvary Chapel El Centro Worship 51 +2

W2 Holy Spirit Mission Worship 67 +5

W3 Valley Christian Church Worship 58 0

CNEL (dBA)
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Figure 4-1  Bands of Aircraft CNEL for Alternative 1 Average Daily Operations at NAF El Centro
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4.3  Supplemental Noise Metrics Analysis 

The nine POI were further evaluated using supplemental noise metrics to determine the potential for residential sleep 
disturbance, indoor speech interference and indoor classroom learning interference. 

4.3.1 Potential for Sleep Disturbance 

Consistent with Baseline, three POI were analyzed for sleep disturbance.  For Alternative 1 the probability of awakening 
would range from less than 12 percent to 52 percent with windows open and would range from 2 percent to 36 percent 
with windows closed as listed in Table 4-5.  Comparing Alternative 1 with Baseline, all sites would experience increases 
of 7 to 32 percent with the largest occurring at Seeley Community Church.  These increases would primarily be due to 
the F-35C FCLP events. 

 
Table 4-5  Average Nightly (2200-0700) Probability of Awakening 

for Representative POI and Alternative 1 

Alt 1 

Basing at El Centro

Increase Relative to 

Baseline

 R1  Seeley Community Church 52% 36% 32% 26%

 R2  TL Waggoner ES 37% 19% 23% 13%

W1 Calvary Chapel El Centro 12% 2% 7% ‐

Windows 

Open

Windows 

Closed

 ID 
Description 

(All Residential) Windows 

Open

Windows 

Closed

 
Note:  NLRs of 15 dB and 25 dB for windows open and closed, respectively 

4.3.2 Potential for Indoor Speech Interference 

Table 4-6 presents the results of the speech interference analysis for Alternative 1 for the five non-school sites.  For 
Alternative 1, only four of the five sites would be affected and the interfering events would range from 5 to 17 per hour 
with windows open and 2 to 9 per hour with windows closed. Comparing Alternative 1 to the Baseline scenario, the 
overall NA 50 dB Lmax would increase by 1 to 11 events per hour across all sites with windows open or closed except 
Calvary Chapel which would experience no change.  The primary cause for the increases at Seeley Community Church 
and Holy Spirit Mission would be the F-35C FCLPs. The cause for increases at other locations would be due F-35 
departures.  The number of interfering events at Calvary Chapel would actually go down because, although the F-35 
departures would be the primary driver, the departure flight tracks would be shifted slightly west, further from the 
Chapel, due to the new runway location. 
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Table 4-6  Potential for Indoor Speech Interference for Applicable POI and Alternative 1 

Alt 1 Basing at El 

Centro

R1 Seeley Community Church 17 9 11 6

R2 TL Waggoner ES 7 2 3 1

W1 Calvary Chapel El Centro 1 0 ‐ ‐

W2 Holy Spirit Mission 16 8 11 7

W3 Valley Christian Church 5 0 2 ‐1

4 3 ‐ 2

5 2 2 ‐1

17 9 11 6

Number of Sites Exceeding 1 

Intrusive Event per Hour

Minimum Number of Intrusive 

Events per Hour if Exceeding 1

Maximum Number of Intrusive 

Events per Hour if Exceeding 1

Indoor Number of Events per 

Daytime/Evening Hour
(1)

ID
Description (All 

Residential)

Increase relative to 

Baseline
Windows 

Open

Windows 

Closed

Windows 

Open

Windows 

Closed

 
Note:  

1. Number of Annual Average Daily CNEL Daytime and Evening (7a.m. - 10p.m.) Events At or 
Above an Indoor Maximum (single-event) Sound Level (Lmax) of 50 dB;  NLRs of 15 dB and 
25 dB for windows open and closed, respectively 

4.3.3 Potential for Classroom Disturbance 

Table 4-7 contains the results of the classroom speech disturbance analysis for the applicable school sites.  For 
Alternative 1, four of the schools would exceed the Leq(9h) threshold of 40 dB.  All five of the schools, one of which 
would not exceed the Leq(9h) criteria (Little Pioneers Child Development Center), would have more than one interfering 
event per school hour.  The interfering events would range from 2 to 17 per hour with windows open and range from 2 
to 9 per hour with windows closed.  The following schools would exceed the criteria with windows open: 

 TL Waggoner Elementary School, 

 Seeley Elementary School, 

 Valley Church Heritage School / Faith Baptist, and 

 University of Phoenix – El Centro. 

Additionally, Seeley Elementary School would exceed the Leq(9h) threshold criteria of 40 dB and more than one 
interfering event per hour for both windows open and windows closed. 

Comparing Alternative 1 to the Baseline scenario, Leq(9h) would increase by 1 to 3 dB at two schools but decrease 4 to 5 
dB at the other two schools.  The increases would primarily be due to F-35 departures while the decreases would be due 
to the F-35 SEL during approach being up to 11 dB lower than the FA-18E/F which reduces overall noise exposure to 
the east of the facility.  An increase or decrease of at least 3 dB is normally considered as noticeable.  None of the 
schools considered would have noticeable increases in Leq(9h) due to the Alternative 1 scenario.  The numbers of 
classroom/speech interfering events would increase up to 10 events per hour, relative to the Baseline case.  The primary 
cause for the increase in interfering events would be the F-35 T&G and FCLP operations.  They contribute a significant 
number of interfering events at the school sites but only minimally to the Leq. 
  

Appendix C C-78 February 2013



Page | 23 

 
 
 

TN 12-21: Aircraft Noise Study for F-35C Basing, NAF El Centro (Dec 2012) 

Table 4-7  Potential for Classroom Interference for Applicable POI and Alternative 1 

Alt 1 Basing at El Centro Increase relative to Baseline
Indoor Indoor

Windows 
Open

Windows 
Open

ID Description 
Leq(9h) 

(dB)

Events 
per 

Hour(1) 
Leq(9h) 

(dB)

Events 
per 

Hour(1) 
Leq(9h) 

(dB)

Events 
per 

Hour(1) 
Leq(9h) 

(dB)

Events 
per 

Hour(1) 

R2 TL Waggoner ES         57     42 8            32 2         -3  -3  +3  -3  +1 

S1 Little Pioneers 
Child Development Center

        54     39 2            29 1         +1  +1  -  +1  +1 

S2 Seeley ES         66     51 17          41 9         +3  +3  +10  +3  +6 

S3
Valley Church Heritage School /

Faith Baptist         56     41 7            31 1         -4  -4  +3  -4  - 

S4 University of Phoenix - El Centro         59     44 7            34 5         -5  -5  +3  -5  +3 

5          3          ‐ +1

2          2          ‐ ‐

17        9          +10 +6

Windows 
Closed

Number of Sites Exceeding 1 Intrusive 

Event per Hour

Minimum Number of Intrusive Events 

per Hour if Exceeding 1

Maximum Number of Intrusive Events 

per Hour if Exceeding 1

Point of Interest

Outdoor 
Leq(9h) 

(dB)

Outdoor 
Leq(9h) 

(dB)

Windows 
Closed

Notes:  
1. Number of Annual Average Daily Events per hour during 9 hour school day At or Above an Indoor Maximum (single-event) Sound 

Level (Lmax) of 50 dB; NLRs of 15 dB and 25 dB for windows open and closed, respectively 
2. Does not account for differences between weekday and weekend activity 
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5.0  Alternative 2 – NAS Lemoore Basing   

The following three subsections detail the modeling data, the resultant noise exposure, and the supplemental metrics 
analysis for the Alternative 2 scenario which bases F-35C aircraft at NAS Lemoore. 

5.1 Modeling Data 

The Alternative 2 scenario includes the approximately 67,000 annual flight operations at NAF El Centro resulting in as 
shown in Table 5-1.  The initial source for the flight operations was a NASMOD study (ATAC 2012) which was 
modified to sort events by operation type (e.g. Carrier Break and Overhead Break Arrivals) and to categorize aircraft 
groups by the modeled aircraft types identified in Table 4-1.  The results were reviewed and approved by the Navy 
(Campe 2012).  No aircraft would be based at NAF El Centro so all flight operations would be from transient aircraft.  
The transient F-35B and F-35C would account for 41 and 31 percent of flight operations, respectively. 

The temporal distribution for Alternative 2 would include, 15 and 7 percent of operations occurring during the evening 
(1900-2200) and nighttime (2200-0700), respectively.  Departure and arrival events account for 65 percent and closed 
pattern operations (Touch and Go, FCLP, and GCA Box) account for the remaining 35 percent of total operations.   

For Alternative 2 no runway relocation or runway construction would occur.  The runway and flight utilization for the 
transient F-35B and F-35C would be very similar to Alternative 1, as listed in Table 5.2, except the primary use runway 
would be 08/26, same as baseline.  Runway and flight track utilization for other aircraft not listed in Table 5-2 would 
not change relative to baseline. 

For Alternative 2 no aircraft would be based at NAF El Centro so no regular maintenance run-up events would occur. 
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Table 5-1  Annual Flight Operations at NAF El Centro for Alternative 2 

Based or 

Transient

Aircraft 

Group Note

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700) Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700) Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700) Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700) Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700) Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700) Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700) Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700) Total

F‐35C Fleet F‐35C 7, 14 ‐         ‐         ‐      ‐         ‐       ‐           ‐      ‐         ‐         ‐       ‐    ‐       ‐       ‐        ‐      ‐           ‐   ‐      ‐   ‐   ‐     ‐      ‐     ‐       ‐         ‐        ‐   ‐       ‐        ‐        ‐        ‐       

F‐35C FRS F‐35C 7, 14, 16 ‐         ‐         ‐      ‐         ‐       ‐           ‐      ‐         ‐         ‐         ‐      ‐         ‐         ‐          ‐        ‐             ‐     ‐        ‐     ‐     ‐       ‐        ‐     ‐       ‐         ‐        ‐     ‐         ‐          ‐          ‐          ‐         

FA‐18C/D FA‐18C/D 7, 8 901        203         45        1,149     45        6               7          58           51           65         125    241       796       53          ‐      849           ‐   ‐      ‐   ‐   ‐     ‐      ‐     ‐       ‐         ‐        ‐   ‐       1,793    327       177       2,297   

FA‐18E/F FA‐18E/F 7, 8, 17 688        396         35        1,119     30        16            10        56           34           172       188    394       530       140       ‐      670           ‐   ‐      ‐   ‐   ‐     ‐      ‐     ‐       ‐         ‐        ‐   ‐       1,282    724       233       2,239   

Blue 

Angels FA‐18C/D 1, 7, 8 574        ‐         ‐      574         29        ‐           ‐      29           37           ‐       ‐    37         508       ‐        ‐      508           ‐   ‐      ‐   ‐   60      ‐      ‐     60        ‐         ‐        ‐   ‐       1,208    ‐        ‐        1,208   

n/a AV‐8 ‐         ‐         ‐      ‐         ‐       ‐           ‐      ‐         ‐         ‐       ‐    ‐       ‐       ‐        ‐      ‐           ‐   ‐      ‐   ‐   ‐     ‐      ‐     ‐       ‐         ‐        ‐   ‐       ‐        ‐        ‐        ‐       

F‐35B/C F‐35B 3, 7, 15 3,357    1,499     785      5,641     172      76            36        284         83           371       665    1,119   3,179   1,059    ‐      4,238       ‐   ‐      ‐   ‐   ‐     ‐      ‐     ‐       8,283    813        270  9,366   15,074 3,818    1,756    20,648

F‐35B/C F‐35C 3, 7, 14 6,164    1,762     884      8,810     308      87            48        443         237         482       905    1,624   5,594   1,149    ‐      6,743       ‐   ‐      ‐   ‐   ‐     ‐      ‐     ‐       8,283    813        270  9,366   20,586 4,293    2,107    26,986

NASL F‐35 F‐35C 18 344        60           8          412         16        4               1          21           19           37         11      67         293       31          ‐      324           ‐   ‐      ‐   ‐   ‐     ‐      ‐     ‐       ‐         ‐        ‐   ‐       672       132       20          824      

OM Jet FA‐18C/D 4, 7, 8 512        127         21        660         24        6               3          33           27           58         65      150       429       48          ‐      477           ‐   ‐      ‐   ‐   ‐     ‐      ‐     ‐       ‐         ‐        ‐   ‐       992       239       89          1,320   

VAQ‐129 EA‐18G 7, 8, 12 448        74           18        540         22        3               2          27           25           65         40      130       383       ‐        ‐      383           ‐   ‐      ‐   ‐   108    36         36      180      ‐         ‐        ‐   ‐       986       178       96          1,260   

T‐45 T‐45 7, 8 1,981    ‐         26        2,007     99        1               ‐      100         69           5           ‐    74         1,819   14          ‐      1,833       ‐   ‐      ‐   ‐   3,810 32         8         3,850  ‐         ‐        ‐   ‐       7,778    52          34          7,864   

C‐130 n/a 2, 6 181        35           ‐      216         147      54            15        216         ‐         ‐       ‐    ‐       ‐       ‐        ‐      ‐           ‐   ‐      ‐   ‐   ‐     ‐      ‐     ‐       ‐         ‐        ‐   ‐       328       89          15          432      

T‐6 n/a 2, 6, 11 92          ‐         ‐      92           89        3               ‐      92           ‐         ‐       ‐    ‐       ‐       ‐        ‐      ‐           ‐   ‐      ‐   ‐   ‐     ‐      ‐     ‐       ‐         ‐        ‐   ‐       181       3            ‐        184      

RAF_

MERLIN Merlin 5 133        ‐         ‐      133         116      15            2          133         ‐         ‐         ‐      ‐         ‐         ‐          ‐        ‐             ‐     ‐        ‐     ‐     ‐       ‐        ‐     ‐       ‐         ‐        ‐     ‐         249         15            2              266        

H‐46 MV‐22 13 244        32           46        322         226      28            68        322         ‐         ‐       ‐    ‐       ‐       ‐        ‐      ‐           ‐   ‐      ‐   ‐   ‐     ‐      ‐     ‐       ‐         ‐        ‐   ‐       470       60          114       644      

H‐60 H‐60 5 27          15           2          44           30        4               10        44           ‐         ‐       ‐    ‐       ‐       ‐        ‐      ‐           ‐   ‐      ‐   ‐   ‐     ‐      ‐     ‐       ‐         ‐        ‐   ‐       57          19          12          88         

H‐1 AH‐1 9 89          25           50        164         91        2               71        164         ‐         ‐         ‐      ‐         ‐         ‐          ‐        ‐             ‐     ‐        ‐     ‐     ‐       ‐        ‐     ‐       ‐         ‐        ‐     ‐         180         27            121         328        

‐         ‐         ‐      ‐         ‐       ‐           ‐      ‐         ‐         ‐         ‐      ‐         ‐         ‐          ‐        ‐             ‐     ‐        ‐     ‐     ‐       ‐        ‐     ‐       ‐         ‐        ‐     ‐         ‐          ‐          ‐          ‐         

15,735  4,228     1,920  21,883   1,444  305          273      2,022     582         1,255     1,999  3,836     13,531   2,494      ‐        16,025       ‐     ‐        ‐     ‐     3,978  68          44      4,090  16,566  1,626    540    18,732  51,836   9,976      4,776      66,588  

15,462  4,193     1,920  21,575   1,208  248          258      1,714     582         1,255     1,999  3,836     13,531   2,494      ‐        16,025       ‐     ‐        ‐     ‐     3,978  68          44      4,090  16,566  1,626    540    18,732  51,327   9,884      4,761      65,972  

273        35           ‐      308         236      57            15        308         ‐         ‐         ‐      ‐         ‐         ‐          ‐        ‐             ‐     ‐        ‐     ‐     ‐       ‐        ‐     ‐       ‐         ‐        ‐     ‐         509         92            15            616        

15,735  4,228     1,920  21,883   1,444  305          273      2,022     582         1,255     1,999  3,836     13,531   2,494      ‐        16,025       ‐     ‐        ‐     ‐     3,978  68          44      4,090  16,566  1,626    540    18,732  51,836   9,976      4,776      66,588  

Based

Transient

Modeled

Not Modeled

GRAND TOTAL

SFO Pattern 
(19)

Visual Touch and Go 
(19)

FCLP 
(19)

Total

Based

Carrier Break Arrival

Transient

Represent‐

ative 

Aircraft 

Type

Departure Non‐break Arrival Overhead Break Arrival

 
Notes:   

1. WR 06-20R had mostly non-break arrivals for Blues;  T&G operations modeled in MR_NMAP (flight demonstration practice) 
2. Not modeled 
3. Includes NASMOD "VFA-106 F-18" split as 100% F-35C; includes NASMOD "Transient_NMC" split as 50% Navy (F-35C) and 50% USMC (F-35B). 
4. Derived from NASMOD "RNAF" operations; Modeled as FA-18C/D 
5. Modeled as CH-53E 
6. Assumed all NASMOD "OVERHEAD_FULL_STOP" are non-break arrivals; consistent with WR 06-20R for this aircraft type 
7. Assumed 5% of NASMOD "OVERHEAD_FULL_STOP" are non-break arrivals; consistent with WR 06-20R for this aircraft type  
8. Distributed remainder of NASMOD "OVERHEAD_FULL_STOP" to overhead break and carrier break arrivals per the proportionality in WR 06-20R for each d/e/n period for each type of aircraft. 
9. Modeled as a UH-1N; consistent with WR 06-20R 
10. Balanced Departures and Arrivals  
11. NASMOD "STK_WING_T-34" assumed to be T-6. 
12. NASMOD VAQ-129 assumed to transition from EA-6B to EA-18G; modeled as FA-18E/F 
13. NASMOD H-46 assumed to transition to MV-22 
14. Assumed Overhead and Carrier Break percentages from FA-18C/D 
15. Assumed Overhead and Carrier Break percentages from AV-8 (Baseline) 
(16) Includes NASMOD "INST_T&G" at NJK for Visual Touch and Go 
(17) Includes VFA-125 Lemoore FRS (det). 
(18) Transient F-35C based at NAS Lemoore (F-35C FRS det) 
(19) One circuit counted as two operations, GCA Box operations occur elsewhere 
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Table 5-2  Runway Utilization at NAF El Centro for Alternative 2 

F‐35C (Transient) F‐35B (Transient) EA‐18G MV‐22

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

08 26% 26% 24% 26% 26% 24% 17% 13% 5% 25% 23% 42%

26 74% 74% 76% 74% 74% 76% 83% 87% 95% 43% 77% 58%

12

30 32%

Subtotal 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

08 26% 25% 28% 26% 25% 28% 19% 13% 8% 25% 33% 38%

26 74% 75% 72% 74% 75% 72% 81% 87% 92% 44% 67% 62%

30 31%

Subtotal 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

08 26% 25% 28% 26% 25% 28% 19% 13% 8% 25% 33% 38%

26 74% 75% 72% 74% 75% 72% 81% 87% 92% 44% 67% 62%

30 31%

Subtotal 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

08 26% 25% 28% 26% 25% 28% 19% 13% 8% 25% 33% 38%

26 74% 75% 72% 74% 75% 72% 81% 87% 92% 44% 67% 62%

30 31%

Subtotal 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

08 28% 26% 28% 28% 26% 28%

26 72% 74% 72% 72% 74% 72%

Subtotal 100% 100% 100% 100% 100% 100%

08 27% 25% 29% 27% 26% 29% 10% 17%

26 73% 71% 64% 73% 71% 64% 90% 83% 100%

30 4% 7% 3% 7%

Subtotal 100% 100% 100% 100% 100% 100% 100% 100% 100%

08 25% 29% 29% 25% 29% 29%

26 75% 71% 71% 75% 71% 71%

Subtotal 100% 100% 100% 100% 100% 100%

SFO 

Pattern

Touch and 

Go

FCLP

Operation 

Type

Run‐ 

way

Departure

Arrival 

(non 

break)

Overhead 

Break

Carrier 

Break
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5.2 Noise Exposure 

Using the data described in Section 5.1, the 60 dB through 85 dB CNEL contours were computed and plotted for 
Alternative 2 Average Annual Daily (AAD) operations at NAF El Centro. 

Figure 5-1 shows the CNEL contours colored in 5-decibel bands.  The 60 and 65 dB CNEL lobes to the southwest 
would extend approximately 6 and 4 miles beyond the facility boundary, respectively.  This would be a small increase 
relative to baseline due to the transient F-35 departures from Runway 26.  The 60 and 65 dB CNEL contours would 
extend approximately 5 and 3 miles to the east of the facility boundary which would also be slightly smaller than 
Baseline.  This decrease is primarily due to the reduction in FA-18E/F overhead and carrier break operations.  Even 
though Alternative 2 would include the addition of transient F-35B/C overhead and carrier break arrivals, the F-35 SEL 
during these operations is up to 10 dB lower than the FA-18E/F.  A new 60 and 65 dB CNEL contour new lobe would 
exist to the northeast extending approximately 4 and 3 miles, respectively.  This would be due to the F-35 departure on 
Runway 08. 

CNEL was computed for the nine POI in the vicinity of NAF El Centro for Alternative 2 as shown in Table 5-3.  Only 
Seeley Elementary School would experience a CNEL greater than 65 dB.  Four locations would be exposed to a CNEL 
greater than or equal to 60 dB.  Four locations would experience an increase of 1 to 2 dB CNEL relative to Baseline 
primarily caused by F-35 departures.  The remaining five locations would experience either no change or a decrease of 
up to 4 dB CNEL.  This is due to the F-35 SEL being lower than the FA-18E/F on both approach and during 
downwind on closed patterns. 

Table 5-3  Aircraft Noise Exposure at Representative POI 
in the Vicinity of NAF El Centro for Alternative 2 

Point of Interest

ID Description Type

Alt 2

Basing at 

Lemoore

Change 

re Baseline

R1 Seeley Community Church Residential 64 +2

R2 TL Waggoner ES Residential 58 ‐2

S1
Little Pioneers 

Child Development Center
School 54 +1

S2 Seeley ES School 66 +3

S3
Valley Church Heritage School / 

Faith Baptist
School 57 ‐3

S4 University of Phoenix ‐ El Centro School 60 ‐4

W1 Calvary Chapel El Centro Worship 49 0

W2 Holy Spirit Mission Worship 64 +2

W3 Valley Christian Church Worship 56 ‐2

CNEL (dBA)
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Figure 5-1  Bands of Aircraft CNEL for Alternative 2 Average Daily Operations at NAF El Centro
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5.3  Supplemental Noise Metrics Analysis 

The nine POI were further evaluated using supplemental noise metrics to determine the potential for residential sleep 
disturbance, indoor speech interference and classroom learning interference. 

5.3.1 Potential for Sleep Disturbance 

Table 5-4 presents the results of the sleep disturbance analysis for all sites.  For Alternative 2 the probability of 
awakening would range from less than 5 percent to 24 percent with windows open and would range from less than 1 
percent to 15 percent with windows closed.  All locations, except Calvary Chapel, would experience an increase of 1 to 4 
percent for windows open relative to Baseline. Two locations would experience an increase of 2 to 5 percent probability 
of awakening for windows closed relative to Baseline.  These increases would primarily be due to F-35C FCLPs and 
departures.   

 
Table 5-4  Average Nightly (2200-0700) Probability of Awakening 

for Representative POI and Alternative 2 

Alt 2 

Basing at NAS Lemoore

Increase Relative to 

Baseline

 R1  Seeley Community Church 24% 15% 4% 5%

 R2  TL Waggoner ES 15% 8% 1% 2%

 W1  Calvary Chapel El Centro 5% 1% ‐ ‐1%

Windows 

Open

Windows 

Closed ID  Description 

Windows 

Open

Windows 

Closed

 
Note:  NLRs of 15 dB and 25 dB for windows open and closed, respectively 

Table 5-5 presents the results of the speech interference analysis.  For Alternative 2, only four sites would be affected 
and the interfering events would range from 3 to 8 per hour with windows open and range from 5 to 6 per hour with 
windows closed. Comparing Alternative 2 to the Baseline scenario, the overall NA 50 dB Lmax would increase two sites 
(Seeley Community Church and Holy Spirit Mission) by 2 to 4 events for either windows open or closed.  These 
increases would be due to transient F-35 FCLPs.  The other sites would not experience a change in interfering events 
per hour for Alternative 2.   
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Table 5-5  Potential for Indoor Speech Interference for Applicable POI and Alternative 2 

Alt 2 Basing at NAS 

Lemoore

R1
Seeley Community Church

8 6 2 3

R2 TL Waggoner ES 4 1 ‐ ‐

W1 Calvary Chapel El Centro 1 0 ‐ ‐

W2 Holy Spirit Mission 7 5 2 4

W3 Valley Christian Church 3 1 ‐ ‐

4 2 ‐ 1

3 5 ‐ 2

8 6 2 3

Number of Sites Exceeding 1 

Intrusive Event per Hour

Minimum Number of Intrusive 

Events per Hour if Exceeding 1

Maximum Number of Intrusive 

Events per Hour if Exceeding 1

Indoor Number of Events per 

ID
Description (All 

Residential)

Increase relative to 

Baseline
Windows 

Open

Windows 

Closed

Windows 

Open

Windows 

Closed

 
Notes:  

1. Number of Annual Average Daily CNEL Daytime and Evening (7a.m. - 10p.m.) Events At or 
Above an Indoor Maximum (single-event) Sound Level (Lmax) of 50 dB;  

2. NLRs of 15 dB and 25 dB for windows open and closed, respectively 

5.2.3 Potential for Classroom Disturbance 

Table 5-6 contains the results of the classroom speech disturbance analysis for the applicable school sites.  For 
Alternative 2, only Seeley Elementary School would exceed the Leq(9h) threshold of 40 dB.  All five schools, four of 
which would not exceed the Leq(9h) criteria, would have more than one interfering event per school hour.  The interfering 
events would range from 2 to 8 per hour with windows open and range from 3 to 6 per hour with windows closed.  
None of the considered schools exceed both criteria with windows closed.  Seeley Elementary School is the only 
location at which both criteria would be exceeded with windows open.  No locations would exceed both criteria for 
windows open and windows closed. 

Comparing Alternative 2 to the Baseline scenario, Leq(9h) would decrease at all locations by 1 to 10 dB.  The numbers of 
classroom/speech interfering events would increase up to 3 events per hour or remain constant independent of the 
windows condition due to Alternative 2, relative to the Baseline case.  The primary cause for the decreases Leq(9h) but 
increases in number of interfering events per hours is the F-35 FCLPs and T&Gs which contribute to the interfering 
events at the school sites but only minimally to the Leq. 
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Table 5-6  Potential for Classroom Interference for Applicable POI and Alternative 2 

Alt 2 Basing at Lemoore Increase relative to Baseline
Indoor Indoor

Windows 
Open

Windows 
Open

ID Description 
Leq(9h) 

(dB)

Events 
per 

Hour(1) 
Leq(9h) 

(dB)

Events 
per 

Hour(1) 
Leq(9h) 

(dB)

Events 
per 

Hour(1) 
Leq(9h) 

(dB)

Events 
per 

Hour(1) 

R2 TL Waggoner ES         53     38 4            28 1         -7  -7  -1  -7  - 

S1 Little Pioneers 
Child Development Center

        50     35 2            25 1         -3  -3  -  -3  +1 

S2 Seeley ES         62     47 8            37 6         -1  -1  +1  -1  +3 

S3 Valley Church Heritage School/ 
Faith Baptist

        52     37 4            27 1         -8  -8  -  -8  - 

S4 University of Phoenix - El Centro         54     39 4            29 3         -10  -10  -  -10  +1 

5          2          ‐      ‐     

2          3          ‐      +1

8          6          +1 +3

Windows 
Closed

Number of Sites Exceeding 1 Intrusive 

Event per Hour

Minimum Number of Intrusive Events 

per Hour if Exceeding 1

Maximum Number of Intrusive Events 

per Hour if Exceeding 1

Point of Interest

Outdoor 
Leq(9h) 

(dB)

Outdoor 
Leq(9h) 

(dB)

Windows 
Closed

 
Notes:   

1. Number of Annual Average Daily Events per hour during 9 hour school day At or Above an Indoor Maximum (single-
event) Sound Level (Lmax) of 50 dB; 

2. NLRs of 15 dB and 25 dB for windows open and closed, respectively 
3. Does not account for differences between weekday and weekend activity  
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6.0  Single Event Analysis   

In contrast to the previous sections which focused on cumulative noise analysis, the following two subsections compare 
the single event noise levels between aircraft analyzed in this study and the supplemental noise metrics used for 
evaluating probability of residential sleep disturbance and potential for indoor speech interference. 

6.1 Single Event Comparison 

To compare the noise levels during single flight events of primary aircraft currently operating at NAF El Centro ( FA-
18C/D, FA-18E/F and AV-8B) with the proposed F-35B and F-35C, four typical flight conditions were identified as 
listed in Table 6-1.  All aircraft were analyzed at the same altitudes but the typical speeds and power settings vary 
because they are dependent upon each aircraft’s characteristics. 

During departure the F-35C has nearly the same SEL as the Hornets but an Lmax up to 5 dB greater than the FA-
18C/D.  In all other situations where the F-35C is either cruising at level flight or descending during arrival it is 1 to 6 
dB lower in SEL than the FA-18C/D and 9 to 12 dB lower in SEL than the FA-18E/F.  The F-35C requires lower 
power settings while cruising because the exterior of aircraft is aerodynamically ‘cleaner’ with less drag when compared 
to the Hornets.  The power setting units of percent Engine Thrust Request (%ETR) and percentage Revolutions per 
minute (RPM) of the compressor stage (%NC) cannot readily be compared.  Although some of the F-35C ETR power 
settings are numerically much lower than the FA-18C/D/E/F %NC values, if expressed in the same units the 
differences would be much smaller. 

The F-35B (the replacement for the AV-8B) has an SEL up to 8 dB greater and an Lmax up to 10 dB greater than the 
AV-8B during departure.  The F-35B has an SEL up to 2 dB and 6 dB greater and an Lmax up to 5 dB and 10 dB greater 
than the AV-8B during non-break arrivals and the downwind portion of FCLPs, respectively. 
 

Table 6-1  Sound Exposure Levels and Maximum Sound Levels for  
Representative Flight Conditions of Primary Aircraft at NAF El Centro  

SE
L 
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B
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d
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d
B
)

P
o
w
er
 (
%
R
P
M
)

Sp
ee
d
 (
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Departure 

through 1,000 ft AGL

(Afterburner for Takeoff Roll) 
1,2

116 113 100 300 117 108 97 240 117 113 97 250 116 113 100 300 108 103 111 300

Departure through 10,000 ft MSL

near CNEL Contour Differences 
2,4 68 60 40 300 89 76 97 350 90 82 97 350 77 68 55 300 78 68 111 300

Non‐Break Arrival 

through 1500 ft AGL 

(Near Initial Points)
3

97 92 45 225 100 95 86 200 108 103 85 200 94 89 35 225 92 84 75 200

FCLP on Downwind 

(600 ft AGL) 
3 108 104 50 145 111 106 87 150 118 115 87 150 108 104 50 145 102 94 75 130

AV‐8B

Flight Condition

F‐35C FA‐18C/D FA‐18E/F F‐35B

 
Notes:  

1. Each aircraft not at same geographic point over the ground 
2. Aircraft with gear and flaps up 
3. Aircraft with gear and flaps down. 
4. F-35B/C departures level off at 10,000 ft MSL and reduce power for cruise 
5. SEL and Lmax data derived from NMAP OPX files 
6. Weather: 71 degrees F, 59%RH; -43 ft MSL (below Sea Level) field elevation with relatively flat terrain 
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Representative Flight Profiles 

This document provides scaled plots of representative flight profiles for the proposed F-35B and F-35C modeled 
aircraft.  The background is a rastor graphic with the Military Operations Areas displayed in blue. 

Each figure includes a table describing the profile parameters of the associated flight track. The columns of the profile 
data tables are described below: 

 

Column Heading  Description 

Point  Sequence letter along flight track denoting change in flight parameters 

Distance (feet)  Distance along flight track from runway threshold in feet 

Height (feet)  Altitude of aircraft in feet Above Ground Level (AGL) or relative to Mean Sea Level (MSL) 

Power  
(Appropriate Unit)* 

Engine power  setting  and Drag Configuration/Interpolation Code  (defines  sets of  interpolation 
code in NOISEMAP (F for FIXED, P for PARALLEL, V for VARIABLE)) 

Speed (kts)  Indicated airspeed of aircraft in knots 

Yaw Angle (degrees)**  Angle of the aircraft relative to its vertical axis in degrees; positive nose left 

Angle of Attack 
(degrees)** 

Angle  of  the  aircraft,  not  of  the wing;  angle between  the  climb  angle  and  the  pitch  angle,  in 
degrees, positive nose up.  The climb angle is the angle between the horizontal and the velocity 
vector  (same convention).   The pitch angle  is  the angle between  the horizontal and  the  thrust 
vector (same convention) 

Roll Angle (degrees)**  Angle of the aircraft relative to its longitudinal axis in degrees; positive left side down. 

Nacelle Angle 
(degrees)*** 

Angle of engine nacelle pylon relative to the horizontal (airplane) mode; positive up; maximum of 
90 

Notes:  
* not applicable to Helicopter 
** for RNM and AAM aircraft only 
*** for tiltrotor aircraft (e.g., MV-22B) only; fixed to 90 degrees for RNM helicopters 
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1.0  Introduction   

The purpose of this Technical Note (TN) is to present the noise exposure at Naval Air Station (NAS) Lemoore due to 
two proposed basing alternatives for the F-35C: 

 Alternative 1 - Basing at Naval Air Facility (NAF) El Centro and, 

 Alternative 2 - Basing at NAS Lemoore. 

Section 2 presents the study methodology, Section 3 describes the Baseline/No Action scenario, Section 4 presents the 
Alternative 1 results, while Section 5 presents the Alternative 2 conditions.  Section 6 compares single-event noise levels 
between the FA-18C/D, FA-18E/F, and the F-35C.   

 

2.0  Noise Study Methodology   

The following two subsections describe the noise metrics presented in this report along with a description of the noise 
models used for the analysis. 

2.1 Noise Metrics 

The Federal Interagency Committee on Noise (FICON) uses three types of metrics to describe noise exposure:  

1)   A measure of the highest sound level occurring during an individual aircraft overflight,  

2)   A combination of the maximum level of that single event with its duration; and  

3)   A description of the cumulative noise environment based on all noise events over a period of time. 

The DoD and other FICON members use Maximum Sound Level (Lmax), Sound Exposure Level (SEL) and 
Community Noise Equivalent Level (CNEL) for the aforementioned three types, respectively (State of California 1990). 
Note that SEL is associated with flight events.  Lmax is associated with flight and run-up events.  The metrics in this 
study are presented in terms of A-weighted decibels (dB), which approximates the response and sensitivity of the human 
ear. 

In addition to the metrics listed above, supplemental metrics are also used to further describe noise exposure for 
representative receptors per the Defense Noise Working Group (DNWG) guidelines (DNWG 2009a). The three 
supplemental metrics included in this study and described below are: 

 The average probability of awakenings during the CNEL nighttime hours (10 p.m. to 7 a.m.), 

 The average hourly number of residential indoor speech interfering events during the CNEL daytime and 
evening hours (7 a.m. to 10 p.m.), and 

 The average hourly number of indoor classroom speech interfering events during school hours (8 a.m. to 5 
p.m.) and the indoor Equivalent Sound Level (Leq). 
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2.1.1 Sound Exposure Level (SEL) and Maximum Sound Level (Lmax) 

During an aircraft overflight, the noise level starts at the ambient or background noise level, rises to the maximum level 
as the aircraft flies closest to the observer, and returns to the background level as the aircraft recedes into the distance.  
The variation in sound level with time is shown by the solid red line in Figure 2-1.  The Maximum Sound Level, Lmax, is 
the instantaneous maximum sound level measured/heard during the event.  The Lmax is important in judging the 
interference caused by a noise event with conversation, TV or radio listening, sleep, or other common activities.  
Although it provides some measure of the intrusiveness of the event, it does not completely describe the total event, 
because it does not include the period of time that the sound is heard. 

The Sound Exposure Level, SEL, is a composite metric that represents all of the sound energy of the event and includes 
both the intensity of a sound and its duration.  The SEL metric is the best metric to compare noise levels from 
overflights of different aircraft types. For sound from military aircraft overflights, the SEL is often 5 to 10 dBA greater 
than the Lmax.  For example, the Lmax of the sample event in Figure 2-2 is 93.5 dBA whereas the SEL is 102.7 dBA.   

 

 

Figure 2-1 Example of Maximum Sound Level and Sound Exposure Level from an Individual Event 

2.1.2 Community Noise Equivalent Level (CNEL) 

The noise measure used for assessing aircraft noise exposures in communities in the vicinity of California 
airfields/airports is the CNEL, in units of the dB (State of California 1990).  It is the daily or 24-hour A-weighted 
Equivalent Sound Level (Leq(24h)) with sounds occurring during the evening period penalized by 5 dB and sounds 
occurring the nighttime period penalized by 10 dB.  Evening is defined as the hours between 7 p.m. to 10 p.m. (0700-
1900).  Nighttime is defined as the hours between 10 p.m. and 7 a.m. (2200-0700).  Events during the evening period are 
penalized by 5 dB while events during the nighttime period are penalized by 10 dB.  Leq(24h) is the continuous sound level 
that would be present if all of the variations in sound level that occur over a 24-hour period were smoothed out so as to 
contain the same total sound energy. 

Like SEL, CNEL does not represent the sound level heard at any particular time, but represents the total sound energy 
received.  While it is normalized as an average, it represents all of the sound energy, and is therefore a cumulative 
measure.  The penalties of the CNEL metric accounts for the added intrusiveness of sounds during evening and 
nighttime hours when people are typically enjoying home recreation (i.e., television viewing), conversation and sleep.  
The penalties also account for people’s increased sensitivity to noise during those periods and for ambient sound levels 
being between 5 and 10 dB lower than during daytime hours. 
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Because it is an energy-based quantity, CNEL tends to be dominated by the noisier events.  As a simple example, 
consider a case in which only one daytime aircraft overflight occurs over a 24-hour period, creating a sound level of 100 
dB for 30 seconds.  During the remaining 23 hours, 59 minutes and 30 seconds of the day, the ambient sound level is 50 
dB.  The resultant CNEL would be 66 dB.  Comparatively, consider a second example that 10 such 30-second 
overflights occur during daytime hours instead, with the same ambient sound level of 50 dB during the remaining 23 
hours and 55 minutes.  The resultant CNEL would be 75 dB.  Clearly, the energy averaging of noise over a 24-hour 
period does not ignore the louder single events and tends to emphasize both the sound levels and the number of those 
events. 

Figure 2-2 graphically describes CNEL using notional Equivalent (energy average) Sound Levels (Leq(h)) for each hour of 
the day as an example.  Note the Leq(h) for the hours between 7 p.m. and 10 p.m. have a 5 dB penalty assigned and the 
hours between 10 p.m. and 7 a.m. have a 10 dB penalty assigned.  The CNEL for the example noise distribution shown 
in Figure 2-2 is 66 dB.  

 

 

Figure 2-2 Example of Community Noise Equivalent Level Computed from Hourly Average Sound Levels 
 

2.1.3 Potential for Sleep Disturbance 

For sleep disturbance, the DoD guidelines recommend the methodology and standard developed by American National 
Standards Institute (ANSI) and the Acoustical Society of America (ASA) in 2008 to compute the probability of 
awakening associated with outdoor noise events heard in homes and is a function of indoor SEL (ANSI 2008, DNWG 
2009b).  SEL only pertains to flight events thus the probability of awakening is only associated to flight events and not 
run-up events.  Only CNEL nighttime (10 p.m. to 7 a.m.) flight events were considered and only for residential points 
of interest (POI).   
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The noise models compute the outdoor noise levels which must be converted to interior noise levels to accurate assess 
potential for sleep disturbance.  For the purpose of this analysis a typical Noise Level Reduction (NLR) of 15 dB and 25 
dB was used to account for the effect of a typical home with windows open and windows closed, respectively (FICON 
1992). 

2.1.4 Potential for Residential Speech Interference 

For the analysis for the potential for indoor speech interference at residential POI, the Number-of Events Above (NA) 
metric was computed for flight and run-up events during CNEL daytime (7 a.m. to 7 p.m.) and evening (7 p.m. to 10 
p.m.) periods and the resultant NAs were summed.  The NA metric provides the total number of noise events greater 
than or equal to the selected noise level threshold during a specified period of time.  The period of time can be an 
average 24-hour day, daytime, nighttime, school day, or any other time period appropriate to the nature and application 
of the analysis.  The selected noise threshold for NA was indoor 50 dB Lmax (DNWG 2009a).  Lmax pertains to flight and 
run-up events. 

2.1.5 Potential for Classroom Speech Disturbance 

To analyze the potential for indoor classroom speech interference, two noise metrics were computed for each 
representative school: Equivalent Sound Level (Leq) and NA 50 dB.  Per the DoD guidelines, an appropriate set of 
criteria for speech interference in schools is an indoor Leq of 40 dB (for intermittent noise) and a single-event indoor 
noise level of 50 dB Lmax (DNWG 2009a).  The school day is assumed to last nine hours from 8 a.m. through 5 p.m. and 
would be entirely contained within the CNEL daytime period.  Only those events occurring during the 9-hour school 
day are included for the indoor classroom speech interference analysis. 

2.2  Noise Models 

This section describes the analysis tools used to calculate the noise levels in this report: the NOISEMAP and 
MR_NMAP suites of computer programs. 

Analyses of aircraft noise exposure and compatible land uses around DoD airfield-like facilities are normally 
accomplished using a group of computer-based programs, collectively called NOISEMAP (Czech and Plotkin 1998; 
Wasmer and Maunsell 2006a; Wasmer and Maunsell 2006b; Page, et al, 2008).  The core computational programs of the 
NOISEMAP suite are NMAP and the Rotorcraft Noise Model (RNM).  In this report NMAP Version 7.2 was used and 
RNM was not necessary because no rotorcraft were analyzed at NAS Lemoore. 

The NOISEMAP suite of computer programs includes BaseOps, OMEGA10, OMEGA11, NOISEMAP, RNM and 
NMPlot. The suite also includes the NOISEFILE and NCFiles databases.  The BaseOps program allows entry of 
runway coordinates, airfield information, flight tracks, flight profiles along each flight track for each aircraft, numbers of 
daily flight operations, run-up coordinates, run-up profiles, and run-up operations.  At this stage, closed-pattern 
operations, which are counted by Air Traffic Control (ATC) as two operations (one departure and one arrival), are 
entered in the program as one noise event (one departure followed by one arrival with the aircraft remaining in the 
vicinity of the airfield).  The OMEGA10 program then calculates the SEL for each model of aircraft from the 
NOISEFILE database, taking into consideration the specified speeds, engine thrust settings, and environmental 
conditions appropriate to each type of flight operation.  The OMEGA11 program calculates maximum A-weighted 
sound levels from the NOISEFILE database for each model of aircraft taking into consideration the engine thrust 
settings and environmental conditions appropriate to run-up operations. 

Each of the noise computation programs can incorporate the number of day, evening, and night operations, flight paths, 
and profiles of the aircraft to calculate CNEL at many points five feet above the surface around the facility.  This 
process results in a “grid” file containing noise levels at different points of a user specified rectangular area.  The spacing 
of the grid points for this study was 500 feet. 
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The programs can also compute CNEL for specific POI, e.g., noise-sensitive receptors, and determine the primary 
contributors to the overall CNEL at each point. Fifteen POI were modeled in this study.  See Sections 3, 4 and 5 for 
further discussion of the POI. 

Based on NOISEMAP technology the Military Operating Area and Range Noise Model (MR_NMAP) is a model for 
predicting aircraft noise from aircraft operating in three types of special-use airspace:  MOAs, Range/Restricted Areas, 
and MTRs (Lucas and Calamia 1997). 

The MR_NMAP suite of computer programs includes OMEGA10R, NOISEFILE, and the core code MRNMAP, of 
which version 2.20 was used for this report.  MR_NMAP allows for entry of airspace information, the horizontal 
distribution of operations, flight profiles (average power settings, altitude distributions, and speeds), and numbers of 
sorties.  “Horizontal distribution of operations” refers to the modeling of lateral airspace utilization via three general 
representations:  broadly distributed operations for modeling of MOA or flight area events, operations distributed 
among parallel tracks for modeling of NAV events, and operations on specific tracks for modeling of unique transit 
along routes for training purposes.  OMEGA10R extrapolates/interpolates the reference SELs for each model of 
aircraft from the NOISEFILE database, taking into consideration the specified speeds, engine thrust settings and 
environmental conditions appropriate to each flight operation.  The core program MRNMAP incorporates the number 
of monthly operations by time period, specified horizontal distributions, volume of the airspaces, and profiles of the 
aircraft to primarily calculate:  (a) Onset-Rate Adjusted Monthly Day-Night Average Sound Level (Ldnmr) at many points 
on the ground, (b) average Ldnmr for entire airspaces, or (c) maximum Ldnmr under routes or specific tracks.  CNELmr and 
Ldnmr are used interchangeably here. 

No MOAs are part of this proposed action and none were modeled in this noise study. The demonstration activity is, 
however, best modeled using this tool.  MOA is a defined volume of airspace which can generally be described as 
having an altitude structure anywhere from the surface up to a ceiling or maximum altitude.  MOAs are established to 
contain certain military activities such as air combat maneuvers, instrument operations, intercepts, acrobatics, etc.  The 
demonstration activity at by the FA-18C/D and FA-18E/F are analyzed using MR_NMAP similar to that used for 
MOA analysis of a distributed area.  The primary reason MR_NMAP was a more appropriate tool for analysis of the 
demonstration activity is because MR_NMAP accounts for onset rate correction for the low altitude high speed flights 
as well as the randomness of the demonstration operations.  

In calculating time-average sound levels for airspaces, the reliability of the results varies at lower levels (below 55 dB).  
Those low levels are associated with infrequent flight activity, so the time-averaged sound levels are generated by only a 
few individual aircraft noise events, which may not be statistically representative of the given aircraft modeled.  Time-
averaged outdoor sound levels less than 45 dB are well below any currently accepted guidelines for aircraft noise 
compatibility.   The programs described above are most accurate and useful for comparing "before-and-after" noise 
levels that would result from alternative scenarios when calculations are made in a consistent manner.  The programs 
allow noise exposure prediction of such proposed actions without actual implementation and/or noise monitoring of 
those actions. 
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3.0  Baseline Scenario   

The following three subsections detail the modeling data and the resultant noise exposure for the Baseline scenario and 
the supplemental metrics analysis. 

3.1 Modeling Data 

The Baseline scenario is defined as the Strike Fighter Realignment Environmental Assessment Proposed Scenario 
presented in Wyle TN 11-01 (Kester 2011) with one change to the demonstration flights (see next paragraph).  Table 3-
1 shows the Baseline scenario flight operations totaling approximately 159,400 with 22 and 11 percent during the CNEL 
evening period (1900-2200) and nighttime period (2200-0700), respectively.  The totals in Table 3-1 vary slightly from 
TN 11-01 because departure and arrival events have been balanced.  The FA-18E/F Super Hornet is the most frequent 
user with approximately 86 percent of flight operations while the FA-18C/D legacy Hornet accounts for 7 percent.   
Departure and arrival events account for 44 percent and closed pattern operations (Touch and Go, Field Carrier 
Landing Practice (FCLP), and Ground Controlled Approach (GCA) Box) account for the remaining 56 percent of total 
operations.  The Transient flight operations consist of fighter jets (FA-18, F-16), Large/Heavy jets (C-5, KC-135 and C-
9), propeller-driven aircraft (C-12, C-130), and General Aviation aircraft (almost entirely comprised of flying club 
aircraft such as small single-engine propeller aircraft) were not modeled.  In general, the transient aircraft are 
significantly lower in SEL than the based FA-18C/D or E/F and with the relatively few numbers of operations the 
transient aircraft would cause a negligible contribution to the overall noise exposure at NAS Lemoore.  
 

Table 3-1  Annual Flight Operations at NAS Lemoore for Baseline Scenario 

All Transient 
(1)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Departure 2,782 611 0 3,393 23,890 5,161 522 29,573 1,877 189 33 2,099 28,549 5,961 555 35,065

Straight‐In 

Arrival 407 81 54 542 3,485 725 523 4,733 1,268 185 30 1,483 5,160 991 607 6,758

Overhead 

Break Arrival 598 120 82 800 5,122 1,064 796 6,982 178 2 0 180 5,898 1,186 878 7,962

Carrier Break 

Arrival 1,540 308 202 2,050 13,171 2,741 1,947 17,859 431 5 0 436 15,142 3,054 2,149 20,345

Touch and Go 
(2)

0 0 0 0 10,154 1,793 1,281 13,228 3,535 553 123 4,211 13,689 2,346 1,404 17,439

FCLP 
(2)

2,525 1,239 644 4,408 31,607 19,783 11,161 62,551 0 0 0 0 34,132 21,022 11,805 66,959

GCA Box 
(2)

173 25 21 219 1,702 434 430 2,566 1,833 246 19 2,098 3,708 705 470 4,883

TOTAL 8,025 2,384 1,003 11,412 89,131 31,701 16,660 137,492 9,122 1,180 205 10,507 106,278 35,265 17,868 159,411

Operation Type

Based FA‐18C/D Based FA‐18E/F

Notes:  1. Transient operations not modeled 
2. One circuit counted as two operations 

All modeling parameters including runway and flight utilization, and maintenance run-ups are described in TN 11-01 
and are unchanged in this Baseline scenario.  The Hornet aircraft demonstration flights were modified from being half 
legacy Hornets and half Super Hornets to all Super Hornets per Navy direction as listed in Table 3-2.  The 
demonstration flights take place to the west of Runway 32L and were modeled as an oval area1 at a tempo of 96 sorties 
per year all during the daytime (0700-1900).  
  

                                                      
1 see Wyle Report 08-11 (Czech, Joseph J. and Kester, Patrick H. 2010) for the graphic of the modeled area 
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Table 3-2  Demonstration Area Modeling 

200 ‐ 500  500 ‐ 1000 1000 ‐ 1500

FA‐18E/F 96 20 420
Afterburner 

(97 %NC)
35% 35% 30%

Total 96

Altitude distribution

Aircraft Sorties

Sortie 

Duration

(minutes)

Modeled 

Speed

Modeled 

Power 

Setting

 

The annual maintenance run-up operations from TN 11-01 are summarized in Table 3-3.  The distribution of run-up 
events to each location is detailed in TN 11-01. 

 
Table 3-3  Single-Engine Maintenance Run-up Operations at NAS Lemoore for Baseline Scenario 

Reported Modeled

10–20 min. @ idle 63% 15

1–2 min. Mil power 94% 1.5

30 sec. Afterburner 95% 0.5

30 min. @ idle 63% 30

7 min. @ 80% 80% 7

20 min. @ idle 63% 20

30–40 min. Mil power 94% 35

5 min. Afterburner 95% 5

10–20 min. @ idle 63% 15

1–2 min. Mil power 94% 1.5

30 sec. Afterburner 95% 0.5

30 min. @ idle 63% 30

7 min. @ 80% 80% 7

20 min. @ idle 63% 20

30–40 min. Mil power 94% 35

5 min. Afterburner 95% 5

Locations and 

Aircraft Headings 

(East of Magnetic 

North)

Power Setting (%NC) Duration

(minutes) 

Per Event

FA‐18C/D

In‐

Frame/Outdoor

High Power

30 10% 80% 10%

1H (50°), 2H (230°), 

3H (50°), 4H (230°), 

5H (50°)

Aircraft Description
Annual 

Events

Day

(0700 ‐ 

1900)

Evening

(1900 ‐ 

2200)

Night

(2200 ‐ 

0700)

TC1, TC2

(322°)

In‐

Frame/Outdoor

Low Power

1244 10% 80% 10%

1L, 2L, 3L, 4L, 5L 

(90% @ 322° and 

10% @ 142°)

Indoor Test Cell 

(404 Engine)
16 26% 64% 0%

FA‐18E/F

In‐

Frame/Outdoor

High Power

263 10% 80%

Indoor Test Cell 

(404 Engine)
392 26% 64% 0%

TC1, TC2

(322°)

1H (50°), 2H (230°), 

3H (50°), 4H (230°), 

5H (50°)

In‐

Frame/Outdoor

Low Power

10904 10% 80% 10%

1L, 2L, 3L, 4L, 5L 

(90% @ 322° and 

10% @ 142°)

10%

Note: During Hornet single-engine maintenance events the second engine will typically be online and at idle power 

3.2 Noise Exposure 

Using the data described in Section 3.1, NOISEMAP Version 7.2 and MR_NMAP Version 2.20 were used to calculate 
and plot the 60 dB through 85 dB CNEL contours for the proposed Average Annual Daily (AAD) operations at NAS 
Lemoore.  

Figure 3-1 shows the CNEL contours colored in 5-decibel bands. Maximum off-station exposure is less than 95 dB 
CNEL but greater than 90 dB CNEL adjacent to the western boundary of the NAS. The CNEL lobes north of the 
NAS are primarily due to departure operations while other lobes are due to GCA Box operations. Most on-station noise 
exposure is due to T&G and FCLP operations. The effect of the demonstration operations is shown in the slight 
bulging of the CNEL contours west of the airfield. 

CNEL was computed for the same fifteen POI in the vicinity of NAS Lemoore as presented in TN 11-01 and shown in 
Table 3-4.  In the Baseline scenario none of the fifteen locations are exposed to a CNEL greater than 65 dB.  Only three 
locations (communities of Burrel and Lanare, and the Neutra Elementary School) are exposed to a CNEL greater than 
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or equal to 60 dB.  

 
Figure 3-1  Bands of Aircraft CNEL for Baseline Average Daily Operations at NAS Lemoore 
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Table 3-4  Aircraft Noise Exposure at Representative POI  
in the Vicinity of NAS Lemoore for Baseline Scenario 

Point of Interest

ID Description Type

1 Community of Burrel School and Non‐School 60

2 Community of Caruthers School and Non‐School 52

3 Central Union School School 53

4 College Park Apartments Non‐School 50

5 Community of Conejo School and Non‐School 57

6
Fairway Homes at Lemoore 

Golf Course
Non‐School 48

7 Community of Helm School and Non‐School 50

8 Huron Middle School School 43

9 Island Elementary School School 51

10 Community of Lanare Non‐School 60

11 Neutra Elementary School School 60

12 Community of Riverdale School and Non‐School 50

13
Santa Rosa Rancheria homes 

near Tachi Casino
Non‐School 49

14 Community of Stratford School and Non‐School 50

15 West Hills College School 58

CNEL (dBA)

 

3.3 Supplemental Metrics Analysis 

The fifteen POI were further evaluated using supplemental noise metrics to determine the potential for residential sleep 
disturbance, indoor speech interference and indoor classroom learning interference. 

3.3.1 Potential for Sleep Disturbance 

Table 3-5 presents the results of the sleep disturbance analysis for the 10 residential sites.  For Baseline, the probability 
of awakening ranges from less than 0.5 percent to 9 percent with windows open and ranges from less than 0.5 percent 
to 5 percent with windows closed.  The primary cause for potential sleep disturbance is the FA-18E/F departures. 

Table 3-5  Average Nightly (2200-0700) Probability of Awakening  
for Representative Residential POI and Baseline Scenario 

 ID 

Description 

(All Residential)

Windows 

 Open

Windows 

 Closed

1 Community of Burrel 6% 3%

2 Community of Caruthers 1% 0%

4 College Park Apartments 2% 0%

5 Community of Conejo 2% 1%

6
Fairway Homes at 

Lemoore Golf Course
2% 1%

7 Community of Helm 3% 1%

10 Community of Lanare 9% 5%

12 Community of Riverdale 2% 0%

13
Santa Rosa Rancheria 

homes near Tachi Casino
7% 4%

14 Community of Stratford 8% 2%  
Note:  NLRs of 15 dB and 25 dB for windows open and closed, respectively 
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3.3.2 Potential for Indoor Residential Speech Interference 

Table 3-6 present the results of the speech interference analysis for the Baseline scenario for the 10 residential sites.  For 
the Baseline scenario, six sites have more than one speech interfering event per hour for windows open and three sites 
have more than one speech interfering event per hour for windows closed.  The interfering events range from 2 to 7 per 
hour with windows open and are 3 per hour with windows closed.  Three sites exceeding one event per hour for both 
windows open and windows closed are communities of Burrel, Conejo and Lanare.  The primary cause for speech 
interference events are the FA-18E/F departures at all locations except Santa Rosa Rancheria and Stratford.  At these 
two locations the primary cause is FA-18E/F arrivals. 
 

Table 3-6  Potential for Indoor Speech Interference  
for Applicable POI and Baseline Scenario 

1 Community of Burrel 6 3

2 Community of Caruthers 4 0

4 College Park Apartments 0 0

5 Community of Conejo 4 3

6 Fairway Homes at Lemoore Golf Course 1 0

7 Community of Helm 1 0

10 Community of Lanare 7 3

12 Community of Riverdale 3 0

13 Santa Rosa Racheria homes near Tachi Casino 2 0

14 Community of Stratford 1 0

6 3

2 3

7 3
Maximum Number of Intrusive Events per Hour if 

Exceeding 1

Indoor Number of Events per 

Daytime/Evening Hour
(1)

ID Description (All Residential) Windows 

Open

Windows 

Closed

Number of Sites Exceeding 1 Intrusive Event per Hour

Minimum Number of Intrusive Events per Hour if 

Exceeding 1

 
Notes: 

1.  Number of Annual Average Daily CNEL Daytime and Evening (7a.m. - 10p.m.) Events At or  
     Above an Indoor Maximum  (single-event) Sound Level (Lmax) of 50 dB;  

    2.  NLRs of 15 dB and 25 dB for windows open and closed, respectively 

3.3.3 Potential for Classroom Disturbance 

Table 3-7 contains the results of the classroom speech disturbance analysis for the 11 applicable school sites.  For the 
Baseline scenario, five of the schools exceed the indoor Leq(9h) threshold of 40 dB.  The exceedances are primarily due to 
FA-18E/F departures as well as arrivals and GCA Box operations.  Six of the schools, two of which do not exceed the 
indoor Leq(9h) criteria, have more than one interfering event per school hour.  The interfering events range from 2 to 10 
per hour with windows open and range from 3 to 7 per hour with windows closed.  None of the considered schools 
exceed both criteria with windows closed.  Of the considered schools, schools at which both criteria are exceeded (with 
windows open) are: 

 Burrel Elementary School, 

 Caruthers High School,  

 Conejo School, and 

 Neutra Elementary School. 
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Table 3-7  Potential for Classroom Interference for Applicable POI and Baseline Scenario 

Indoor
Windows 

Open

ID Description 

Leq(9h) 

(dB)

Events 

per 

Hour
(1) 

Leq(9h) 

(dB)

Events 

per 

Hour
(1) 

1 Burrel Elementary School            62       47  10           37  7         

2 Caruthers High School            55       40  7             30  1         

3 Central Union School            54       39  1             29  ‐     
5 Conejo School            60       45  7             35  6         
7 Helm Elementary School            50       35  1             25  1         

8 Huron Middle School            38       23  ‐         13  ‐     

9 Island Elementary School            53       38  1             28  1         

11 Neutra Elementary School             61        46  7                36  3         

12 Riverdale High School             52       37  6             27  ‐     

14 Stratford Elementary School            50       35  2             25  ‐     

15 West Hills College             57        42  1                32  ‐     

6          3         

2          3         

10        7         

Number of Sites Exceeding 1 Intrusive 

Event per Hour
Minimum Number of Intrusive Events 

per Hour if Exceeding 1
Maximum Number of Intrusive Events 

per Hour if Exceeding 1

Point of Interest

Outdoor 

Leq(9h) 

(dB)

Windows 

Closed

 
Notes: 

1.  Number of Annual Average Daily Events per hour during 9 hour school day At or Above an Indoor  
     Maximum (single-event) Sound Level (Lmax) of 50 dB; 
2.   NLRs of 15 dB and 25 dB for windows open and closed, respectively 
3.   Does not account for differences between weekday and weekend activity 
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4.0  Alternative 1 – NAF El Centro Basing   

The following three subsections detail the modeling data, the resultant noise exposure and the supplemental metrics 
analysis for the Alternative 1 scenario which bases F-35C aircraft at NAF El Centro. 

4.1 Modeling Data 

Under Alternative 1, F-35C aircraft would be based at NAF El Centro (vice NAS Lemoore) and the FA-18C/D aircraft 
would have been removed from active service.  As presented in Table 4-1, Alternative 1 includes approximately 126,000 
annual flight operations with the most frequent user the FA-18E/F accounting for 92 percent of flight operations.  The 
initial source for the flight operations was a Naval Aviation Simulation Model (NASMOD) study (ATAC 2012) but were 
reviewed and approved by the Navy (Campe 2012).  Total Transient flight operations would remain about the same as 
those for the Baseline scenario but Super Hornet flight operations would decrease by 17 percent relative to the Baseline 
scenario.  Consistent with the Baseline scenario, the Transient flight operations would not be modeled for Alternative 1 
due to a negligible contribution to overall noise exposure.  

Approximately 22 and 11 percent of operations would occur during the evening (1900-2200) and nighttime (2200-0700), 
respectively.  Departure and arrival events would account for 41 percent and closed pattern operations (Touch and Go, 
FCLP, and GCA Box) would account for the remaining 59 percent of total operations.   

 
Table 4-1  Annual Flight Operations at NAS Lemoore for Alternative 1 

All Transient 
(1)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Departure 0 0 0 0 19,164 4,053 431 23,648 1,877 189 33 2,099 21,041 4,242 464 25,747

Straight‐In 

Arrival 0 0 0 0 2,792 595 422 3,809 1,268 185 30 1,483 4,060 780 452 5,292

Overhead Break 

Arrival 0 0 0 0 4,096 866 635 5,597 178 2 0 180 4,274 868 635 5,777

Carrier Break 

Arrival 0 0 0 0 10,508 2,206 1,529 14,243 431 5 0 436 10,939 2,211 1,529 14,679

SFO Pattern 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Touch and Go 
(2)

0 0 0 0 10,154 1,793 1,281 13,228 3,535 553 123 4,211 13,689 2,346 1,404 17,439

FCLP 
(2)

0 0 0 0 26,272 17,030 9,322 52,624 0 0 0 0 26,272 17,030 9,322 52,624

GCA Box 
(2)

0 0 0 0 1,398 399 386 2,183 1,833 246 19 2,098 3,231 645 405 4,281

TOTAL 0 0 0 0 74,384 26,942 14,006 115,332 9,122 1,180 205 10,507 83,506 28,122 14,211 125,839

Operation Type

Based FA‐18C/D Based FA‐18E/F

Notes: 
1. Transient operations not modeled 
2.  One circuit counted as two operations 

The runway and flight track utilization for Alternative 1 would be identical to Baseline and the demonstration practice 
flights in an area west of Runway 32L would remain unchanged relative to Baseline. 

The FA-18E/F maintenance run-ups were assumed to continue unchanged as shown in Table 3-2 while no FA-18C/D 
events would occur. 
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Table 4-2  Single-Engine Maintenance Run-up Operations at NAS Lemoore for Alternative 1 

Reported Modeled

10–20 min. @ idle 63% 15

1–2 min. Mil power 94% 1.5

30 sec. Afterburner 95% 0.5

30 min. @ idle 63% 30

7 min. @ 80% 80% 7

20 min. @ idle 63% 20

30–40 min. Mil power 94% 35

5 min. Afterburner 95% 5

Locations and 

Aircraft Headings 

(East of Magnetic 

North)

Power Setting (%NC) Duration

(minutes) 

Per Event

FA‐18C/D

In‐

Frame/Outdoor

High Power

0

Aircraft Description
Annual 

Events

Day

(0700 ‐ 

1900)

Evening

(1900 ‐ 

2200)

Night

(2200 ‐ 

0700)

In‐

Frame/Outdoor
0

Indoor Test Cell 

(404 Engine)
0

FA‐18E/F

In‐

Frame/Outdoor

High Power

263 10% 80%

Indoor Test Cell 

(404 Engine)
392 26% 64% 0%

TC1, TC2

(322°)

1H (50°), 2H (230°), 

3H (50°), 4H (230°), 

5H (50°)

In‐

Frame/Outdoor

Low Power

10904 10% 80% 10%

1L, 2L, 3L, 4L, 5L 

(90% @ 322° and 

10% @ 142°)

10%

Note: During Hornet single-engine maintenance events the second engine will typically be online and at idle power 

4.2 Noise Exposure 

Using the data described in Section 4.1, the 60 dB through 85 dB CNEL contours were computed for the AAD 
operations at NAS Lemoore for Alternative 1. 

Figure 4-1 shows the CNEL contours colored in 5-decibel bands. Maximum off-station exposure would be less than 95 
dB CNEL but greater than 90 dB CNEL adjacent to the western boundary of the NAS. The CNEL lobes north of the 
NAS would be primarily due to departure operations while other lobes would be due to GCA Box operations. Most on-
station noise exposure would be due to T&G and FCLP operations. The effect of the demonstration operations is 
shown in the slight bulging of the CNEL contours west of the airfield.  The reduction in the contours relative to 
Baseline would be due to fewer flight events. 

CNEL was computed for 15 POI in the vicinity of NAS Lemoore for Alternative 1 as shown in Table 4-3.  In 
Alternative 1 none of the fifteen locations would be exposed to a CNEL greater than 65 dB.  All locations except 
Huron Middle School would experience a reduction of 1 to 4 dB CNEL relative to the Baseline scenario due to the 
retirement of the FA-18C/D aircraft.  Santa Rosa Rancheria happens to be directly under two break arrival flight tracks 
so with fewer flight events the reduction in CNEL would be more dramatic. 
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Figure 4-1  Bands of Aircraft CNEL for Alternative 1 Average Daily Operations at NAS Lemoore 

  

Appendix C C-124 February 2013



Page | 15 

 
 

TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012) 

Table 4-3  Aircraft Noise Exposure at Representative POI  
in the Vicinity of NAS Lemoore for Alternative 1 

Point of Interest

ID Description Type

Alt 1

Basing at El 

Centro

Change 

re Baseline

1 Community of Burrel School and Non‐School 59 ‐1

2 Community of Caruthers School and Non‐School 51 ‐1

3 Central Union School School 52 ‐1

4 College Park Apartments Non‐School 49 ‐1

5 Community of Conejo School and Non‐School 56 ‐1

6
Fairway Homes at Lemoore 

Golf Course
Non‐School 46 ‐2

7 Community of Helm School and Non‐School 49 ‐1

8 Huron Middle School School 43 0

9 Island Elementary School School 50 ‐1

10 Community of Lanare Non‐School 59 ‐1

11 Neutra Elementary School School 59 ‐1

12 Community of Riverdale School and Non‐School 49 ‐1

13
Santa Rosa Racheria homes 

near Tachi Casino
Non‐School 45 ‐4

14 Community of Stratford School and Non‐School 49 ‐1

15 West Hills College School 57 ‐1

CNEL (dBA)

 

4.3  Supplemental Noise Metrics Analysis 

The fifteen POI were further evaluated using supplemental noise metrics to determine the potential for residential sleep 
disturbance, indoor speech interference and indoor classroom learning interference due to Alternative 1. 

4.3.1 Potential for Sleep Disturbance 

Table 4-4 presents the results of the sleep disturbance analysis for the 10 residential sites.  For Alternative 1 the 
probability of awakening would range from less than 0.5 percent to 8 percent with windows open and would range from 
less than 0.5 percent to 4 percent with windows closed.  Comparing Alternative 1 with Baseline, all sites would 
experience either no change or a decrease of up to six percent in the probability of awakening.  The largest decrease of 
six percent would occur at Santa Rosa Rancheria Homes which is located near the GCA box pattern downwind for 
Runway 32.  The reduction would primarily be due to less GCA box pattern events as the FA-18C/D is retired. 

4.3.2 Potential for Indoor Residential Speech Interference 

Table 4-5 presents the results of the speech interference analysis for Alternative 1 for the 10 residential sites.  For 
Alternative 1, only five sites would have more than 1 intruding event per hour.  The interfering events would range from 
3 to 5 per hour with windows open and would be 3 per hour with windows closed. Comparing Alternative 1 to the 
Baseline scenario, the overall NA 50 dB Lmax would either stay the same or decrease by one to two events per hour 
across all sites with windows open or closed.    
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Table 4-4  Average Nightly (2200-0700) Probability of Awakening  
for Representative Residential POI and Alternative 1 

Alt 1 

(Basing at El Centro)

Increase Relative to 

Baseline

    1  Community of Burrel 4% 2% ‐2% ‐1%

    2  Community of Caruthers ‐          ‐          ‐1% ‐

    4  College Park Apartments 2% ‐          ‐ ‐

    5  Community of Conejo ‐          ‐          ‐2% ‐1%

    6 

Fairway Homes at 

Lemoore Golf Course
2% ‐            ‐ ‐1%

    7  Community of Helm 2% 1% ‐1% ‐

 10  Community of Lanare 8% 4% ‐1% ‐1%

 12  Community of Riverdale 3% 1% 1% 1%

 13 

Santa Rosa Racheria 

homes near Tachi Casino
1% 1% ‐6% ‐3%

 14  Community of Stratford 4% 2% ‐4% ‐

 ID 

Description 

(All Residential)

Windows 

Open

Windows 

Closed

Windows 

Open

Windows 

Closed

 
Note:  NLRs of 15 dB and 25 dB for windows open and closed, respectively 

  
Table 4-5  Potential for Indoor Speech Interference for Applicable POI and Alternative 1 

Alt 1 

(Basing at El Centro)

1 Community of Burrel 4 3 ‐2 ‐

2 Community of Caruthers 3 ‐           ‐1 ‐

4 College Park Apartments ‐           ‐           ‐ ‐

5 Community of Conejo 3 3 ‐1 ‐

6
Fairway Homes at Lemoore 

Golf Course
1 ‐             ‐ ‐

7 Community of Helm 1 ‐           ‐ ‐

10 Community of Lanare 5 3 ‐2 ‐

12 Community of Riverdale 3 ‐           ‐ ‐

13
Santa Rosa Racheria homes 

near Tachi Casino
1 ‐             ‐1 ‐

14 Community of Stratford 1 ‐             ‐ ‐

5 3 ‐1 ‐

3 3 1 ‐

5 3 ‐2 ‐

Number of Sites Exceeding 1 

Indoor Number of Events per 

Daytime/Evening Hour
(1)

ID
Description (All 

Residential)

Increase relative to 

Baseline

Windows 

Open

Windows 

Closed

Windows 

Open

Minimum Number of Intrusive 

Events per Hour if Exceeding 1

Maximum Number of Intrusive 

Events per Hour if Exceeding 1

Windows 

Closed

 
Notes:  

1. Number of Annual Average Daily CNEL Daytime and Evening (7a.m. – 10.pm.) Events 
At or Above an Indoor Maximum (single-event) Sound Level (Lmax) of 50 dB;  

2. NLRs of 15 dB and 25 dB for windows open and closed, respectively 
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4.3.3 Potential for Classroom Disturbance 

Table 4-6 contains the results of the classroom speech disturbance analysis for the 11 applicable school sites.  For 
Alternative 1, three of the schools would exceed the Leq(9h) threshold of 40 dB.  Five of the schools would have more 
than one interfering event per school hour; two of which would not exceed the Leq(9h) criteria (Caruthers and Riverdale 
High Schools).  The interfering events would range from 2 to 5 per hour with windows open and range from 3 to 4 per 
hour with windows closed.  None of the considered schools exceed both criteria with windows closed.  Schools at 
which both criteria would be exceeded (with windows open) are: 

 Burrel Elementary School, 

 Conejo School, and 

 Neutra Elementary School. 

Comparing Alternative 1 to the Baseline scenario, Leq(9h) would decrease by 2 to 4 dB at nine schools and remain 
constant for Huron Middle School.  Generally, increases of less than 3 dB may not be noticeable.  None of the 10 
schools considered would have increases in Leq(9h) equal to or greater than 3 dB due to Alternative 1.  The numbers of 
classroom/speech interfering events would decrease up to 5 events per hour, relative to the Baseline case.  The primary 
cause for the decreases would be the reduction in flight operations due to the retirement of the FA-18C/D. 
 

Table 4-6  Potential for Classroom Interference for Applicable POI and Alternative 1 

Alt 1 Basing at El Centro Increase relative to Baseline

Indoor Indoor
Windows 

Open

Windows 

Open

ID Description 

Leq(9h) 

(dB)

Events 

per 

Hour
(1) 

Leq(9h) 

(dB)

Events 

per 

Hour
(1) 

Leq(9h) 

(dB)

Events 

per 

Hour
(1) 

Leq(9h) 

(dB)

Events 

per 

Hour
(1) 

1 Burrel Elementary School             60        45  5                35  4           ‐2   ‐2   ‐5   ‐2   ‐3 

2 Caruthers High School             53        38  4                28  ‐       ‐2   ‐2   ‐3   ‐2   ‐1 

3 Central Union School             51        36  ‐            26  ‐       ‐3   ‐3   ‐1   ‐3   ‐ 

5 Conejo School             57        42  3                32  3           ‐3   ‐3   ‐4   ‐3   ‐3 

7 Helm Elementary School             47        32  1                22  ‐       ‐3   ‐3   ‐   ‐3   ‐1 

8 Huron Middle School             37        22  ‐            12  ‐       ‐1   ‐1   ‐   ‐1   ‐ 

9 Island Elementary School             49        34  ‐            24  ‐       ‐4   ‐4   ‐1   ‐4   ‐1 

11 Neutra Elementary School             58        43  2                33  1           ‐3   ‐3   ‐5   ‐3   ‐2 

12 Riverdale High School              50        35  4                25  ‐       ‐2   ‐2   ‐2   ‐2   ‐ 

14 Stratford Elementary School             47        32  1                22  ‐       ‐3   ‐3   ‐1   ‐3   ‐ 

15 West Hills College             54        39  1                29  ‐       ‐3   ‐3   ‐   ‐3   ‐ 

5          2           ‐1   ‐1 

2          3           ‐   ‐ 

5          4           ‐5   ‐3 

Windows 

Closed

Number of Sites Exceeding 1 

Intrusive Event per Hour

Minimum Number of Intrusive 

Events per Hour if Exceeding 1

Maximum Number of Intrusive 

Events per Hour if Exceeding 1

Point of Interest

Outdoor 

Leq(9h) 

(dB)

Outdoor 

Leq(9h) 

(dB)

Windows 

Closed

 
Notes:  

1. Number of Annual Average Daily Events per hour during 9 hour school day At or Above an Indoor 
    Maximum (single-event) Sound Level (Lmax) of 50 dB; 
2. NLRs of 15 dB and 25 dB for windows open and closed, respectively 
3. Does not account for differences between weekday and weekend activity 
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5.0  Alternative 2 – NAS Lemoore Basing   

The following three subsections detail the modeling data, the resultant noise exposure, and the supplemental metrics 
analysis for the Alternative 2 scenario which bases F-35C aircraft at NAS Lemoore. 

5.1 Modeling Data 

The Alternative 2 scenario includes the addition of approximately 102,000 annual F-35C flight operations at NAS 
Lemoore resulting in nearly 228,000 total annual flight operations as shown in Table 5-1.  The initial source for the 
flight operations was a NASMOD study (ATAC 2012) but were reviewed and approved by the Navy (Campe 2012).  
The FA-18E/F would remain the most frequent user with 51 percent of flight operations followed by the F-35C with 
45 percent.  Total Transient flight operations would remain about the same as those for the Baseline scenario but Super 
Hornet flight operations would decrease by 16 percent relative to the Baseline scenario.  Consistent with the Baseline 
scenario, the Transient flight operations would not be modeled for Alternative 1 due to a negligible contribution to the 
overall noise environment.  

Similar to Alternative 1, 22 and 12 percent of operations would occur during the evening (1900-2200) and nighttime 
(2200-0700), respectively.  Departure and arrival events account for 35 percent and closed pattern operations (Touch 
and Go, FCLP, and GCA Box) account for the remaining 65 percent of total operations.   

Table 5-1  Annual Flight Operations at NAS Lemoore for Alternative 2 

All Transient 
(1)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Day

(0700‐

1900)

Evening

(1900‐

2200)

Night

(2200‐

0700)

Total

Departure 11,629 2,526 349 14,504 19,164 4,053 431 23,648 1,877 189 33 2,099 32,670 6,768 813 40,251

Straight‐In 

Arrival 1,475 657 72 2,204 2,792 595 422 3,809 1,268 185 30 1,483 5,535 1,437 524 7,496

Overhead 

Break Arrival 2,492 532 435 3,459 4,096 866 635 5,597 178 2 0 180 6,766 1,400 1,070 9,236

Carrier Break 

Arrival 6,408 1,368 1,065 8,841 10,508 2,206 1,529 14,243 431 5 0 436 17,347 3,579 2,594 23,520

SFO Pattern 
(2)

8,172 606 334 9,112 0 0 0 0 0 0 0 0 8,172 606 334 9,112

Touch and Go 
(2)

15,750 3,240 2,270 21,260 10,154 1,793 1,281 13,228 3,535 553 123 4,211 29,439 5,586 3,674 38,699

FCLP 
(2)

17,882 10,232 7,552 35,666 26,272 17,030 9,322 52,624 0 0 0 0 44,154 27,262 16,874 88,290

GCA Box
 (2)

3,464 2,432 914 6,810 1,398 399 386 2,183 1,833 246 19 2,098 6,695 3,077 1,319 11,091

TOTAL 67,272 21,593 12,991 101,856 74,384 26,942 14,006 115,332 9,122 1,180 205 10,507 150,778 49,715 27,202 227,695

Operation Type

Based F‐35C Based FA‐18E/F

Notes:      
1. Transient operations not modeled 
2.  One circuit counted as two operations 

The runway and flight utilization for the FA-18E/F would not change relative to the Baseline scenario and the F-35C 
runway and track use would match the FA-18E/F.  The Hornet aircraft practice demonstration flights in an area west of 
Runway 32L would continue but the aircraft mix would change to include the F-35C as shown in Table 5-2. 

Table 5-2  Demonstration Area Modeling for Alternative 2 

200 ‐ 500  500 ‐ 1000 1000 ‐ 1500

FA‐18E/F 48 20 420
Afterburner 

(97 %NC)
35% 35% 30%

F‐35C 48 20 420
Afterburner 

(97 %NC)
35% 35% 30%

Total 48

Altitude distribution

Aircraft Sorties

Sortie 

Duration

(minutes)

Modeled 

Speed

Modeled 

Power 

Setting

 
  

Appendix C C-128 February 2013



Page | 19 

 
 

TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012) 

The annual run-up operations for the Alternative 2 would include F-35C events as summarized in Table 5-3.  Run-up 
events for the F-35C are identified in data provided by the Joint Strike Fighter Program Office which have been scaled 
to the number of based aircraft (Cornelius 2009).  

Table 5-3  Single-Engine Maintenance Run-up Operations at NAS Lemoore for Alternative 2 

Reported Modeled

In‐

Frame/Outdoor

High Power

0

In‐

Frame/Outdoor

Low Power

0

Indoor Test Cell 

(404 Engine)
0

10–20 min. @ idle 63%NC 15

1–2 min. Mil power 94%NC 1.5

30 sec. Afterburner 95%NC 0.5

30 min. @ idle 63%NC 30

7 min. @ 80% 80%NC 7

20 min. @ idle 63%NC 20

30–40 min. Mil power 94%NC 35

5 min. Afterburner 95%NC 5

10%ETR 10%ETR 5

10%ETR 10%ETR 5

10%ETR 10%ETR 5

10% ETR 10% ETR 5

31%ETR 31%ETR 2.5

10% ETR 10% ETR 5

Locations and 

Aircraft Headings 

(East of Magnetic 

North)

Power Setting Duration

(minutes) 

Per Event

FA‐18C/D 
(1)

FA‐18E/F 
(1)

In‐

Frame/Outdoor

High Power

263 10% 80% 10%

Aircraft Description
Annual 

Events

Day

(0700 ‐ 

1900)

Evening

(1900 ‐ 

2200)

Night

(2200 ‐ 

0700)

TC1, TC2

(322°)

1H (50°), 2H (230°), 

3H (50°), 4H (230°), 

5H (50°)

In‐

Frame/Outdoor

Low Power

10904 10% 80% 10%

1L, 2L, 3L, 4L, 5L 

(90% @ 322° and 

10% @ 142°)

Indoor Test Cell 

(404 Engine)
392 26% 64% 0%

F‐35C

Post 

Maintenance 

MBIT

250 100% 0%

1L, 2L, 3L, 4L

(90% @ 322° and 

10% @ 142°)

Expeditionary 

High RPM / Low 

Thrust

23 100% 0% 0%

1L, 2L, 3L, 4L

(90% @ 322° and 

10% @ 142°)

0%

Note:   During Hornet single-engine maintenance events the second engine will typically be online and at idle power 

5.2 Noise Exposure 

Using the data described in Section 4.1, the 60 dB through 85 dB CNEL contours were computed and plotted for 
Alternative 2 Average Annual Daily (AAD) operations at NAS Lemoore. 

Figure 5-1 shows the CNEL contours colored in 5-decibel bands. Maximum off-station exposure would be less than 95 
dB CNEL but greater than 90 dB CNEL adjacent to the western boundary of the NAS. The CNEL lobes north of the 
NAS would be primarily due to departure operations while other lobes would be due to GCA Box operations. Most on-
station noise exposure would be due to T&G and FCLP operations. The effect of the demonstration operations is 
shown in the slight bulging of the CNEL contours west of the airfield.  The contours to the north would increase due to 
the F-35C departures while there would be small decrease in the contours in the south due to a lower single-event 
Sound Exposure Level (SEL) for the F-35C on arrival relative to the FA-18E/F. 

CNEL was computed for the 15 POI in the vicinity of NAS Lemoore for Alternative 2 as shown in Table 5-4.  None of 
the fifteen locations would experience a CNEL greater than 65 dB.  Only three locations (communities of Burrel and 
Lanare, and the Neutra Elementary School) would be exposed to a CNEL greater than or equal to 60 dB, similar to 
Baseline.  Seven locations would experience an increase of 1 dB CNEL relative to Baseline primarily caused by F-35C 
departures. 
  

Appendix C C-129 February 2013



Page | 20 

 
 

TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012)  

Two locations (College Park Apartments) and Santa Rosa Rancheria Homes would experience a reduction of 1 to 2 dB 
CNEL.  These two locations are near the Ground Controlled Approach (GCA) Box Pattern downwind for Runway 
32L.  In the Baseline scenario both the FA-18C/D and E/F Hornet GCA Box operations contribute significantly to the 
CNEL at College Park and Santa Rosa Rancheria Homes.  The F-35C SEL is 1 dB less than the legacy Hornet along the 
GCA downwind contributing to a slightly lower CNEL at these locations for Alternative 2. 

Additionally, under Alternative 2 there would be a reduction of approximately 16 percent in Super Hornet operations 
contributing approximately 1 dB of the overall reduction in CNEL while seven locations would increase by 1 dB CNEL 
due to the F-35C departure events because those seven locations are relatively close to the primary departure flight 
tracks. 

Table 5-4  Aircraft Noise Exposure at Representative POI  
in the Vicinity of NAS Lemoore for Alternative 2 

Point of Interest

ID Description Type

Alt 2

Basing at 

Lemoore

Change 

re Baseline

1 Community of Burrel School and Non‐School 61 +1

2 Community of Caruthers School and Non‐School 53 +1

3 Central Union School School 53 0

4 College Park Apartments Non‐School 49 ‐1

5 Community of Conejo School and Non‐School 57 0

6
Fairway Homes at Lemoore 

Golf Course
Non‐School 48 0

7 Community of Helm School and Non‐School 51 +1

8 Huron Middle School School 44 +1

9 Island Elementary School School 52 +1

10 Community of Lanare Non‐School 61 +1

11 Neutra Elementary School School 60 0

12 Community of Riverdale School and Non‐School 51 +1

13
Santa Rosa Racheria homes 

near Tachi Casino
Non‐School 47 ‐2

14 Community of Stratford School and Non‐School 50 0

15 West Hills College School 58 0

CNEL (dBA)
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Figure 5-1  Bands of Aircraft CNEL for Alternative 2 Average Daily Operations at NAS Lemoore 
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5.3  Supplemental Noise Metrics Analysis 

The fifteen POI were further evaluated using supplemental noise metrics to determine the potential for residential sleep 
disturbance, indoor speech interference and indoor classroom learning interference due to Alternative 2. 

5.3.1 Potential for Sleep Disturbance 

Table 5-5 presents the results of the sleep disturbance analysis for the residential sites.  For Alternative 2 the probability 
of awakening would range from less than 0.5 percent to 13 percent with windows open and would range from less than 
0.5 percent to 6 percent with windows closed.  Five locations would experience an increase of 1 to 4 percent for 
windows open and 1 percent for windows closed relative to Baseline.  These increases would primarily be due to the 
overall increase in airfield operations by the F-35C as well as the slightly greater SEL created by the F-35C relative to the 
legacy Hornet on departure.  Five sites would experience either no change or decreases of up to 5 percent for 
Alternative 1.  The decreases at Fairway Homes, Santa Rosa Rancheria Homes, and Stratford would primarily be due to 
the decreased SEL created by the F-35C relative to the legacy Hornet on the downwind leg of GCA Box operations.  
The reductions at the Caruthers and Conejo communities would be due to the decreased SEL created by the F-35C 
relative to the legacy Hornet on arrivals. 

Table 5-5  Average Nightly (2200-0700) Probability of Awakening  
for Representative Residential POI and Alternative 2  

Alt 2

Basing at Lemoore

Increase Relative to 

Baseline

    1  Community of Burrel 7% 4% 1% 1%

    2  Community of Caruthers 0% 0% ‐1% ‐

    4  College Park Apartments 3% 0% 1% ‐

    5  Community of Conejo 0% 0% ‐2% ‐1%

    6 
Fairway Homes at 

Lemoore Golf Course
2% 0% ‐ ‐1%

    7  Community of Helm 4% 2% 1% 1%

 10  Community of Lanare 13% 6% 4% 1%

 12  Community of Riverdale 5% 1% 3% 1%

 13 
Santa Rosa Racheria 

homes near Tachi Casino
2% 1% ‐5% ‐3%

 14  Community of Stratford 6% 2% ‐2% ‐

Windows 

Closed ID 

Description 

(All Residential)

Windows 

Open

Windows 

Closed

Windows 

Open

 
Notes:  NLRs of 15 dB and 25 dB for windows open and closed, respectively 
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5.3.2 Potential for Indoor Residential Speech Interference 

Table 5-6 present the results of the speech interference analysis.  For Alternative 2, only five sites would have more than 
1 intruding event per hour.  The interfering events would range from 4 to 8 per hour with windows open and range 
from 4 to 6 per hour with windows closed. Comparing Alternative 2 to the Baseline scenario, the overall NA 50 dB Lmax 
would increase at seven sites by one to 3 events for either windows open or closed.  These increases would be due to 
the overall increase in flight events by the F-35C, primarily the departures.  The decrease of 1 event per hour for 
windows open at Santa Rancheria Homes would be due to decreased SEL created by the F-35C relative to the legacy 
Hornet on the downwind leg of GCA Box operations which is less than 50 dB Lmax indoors. 

5.3.3 Potential for Classroom Disturbance 

Table 5-7 contains the results of the classroom speech disturbance analysis for the applicable school sites.  For 
Alternative 2, five of the schools would exceed the Leq(9h) threshold of 40 dB.  Five of the schools would have more than 
one interfering event per school hour; one of which would not exceed the Leq(9h) criteria (Riverdale High School).  The 
interfering events would range from 5 to 8 per hour with windows open and range from 5 to 7 per hour with windows 
closed.  None of the considered schools exceed both criteria with windows closed.  Schools at which both criteria would 
be exceeded (with windows open) are: 

 Burrel Elementary School, 

 Caruthers High School, 

 Conejo School, and 

 Neutra Elementary School. 
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Table 5-6  Potential for Indoor Speech Interference for Applicable POI and Alternative 2 

Alt 2 Basing at 

Lemoore

1 Community of Burrel 7 6 +1 +3

2 Community of Caruthers 5 1 +1 +1

4 College Park Apartments 1 ‐           +1 ‐

5 Community of Conejo 4 4 ‐ +1

6
Fairway Homes at Lemoore 

Golf Course
1 ‐             ‐ ‐

7 Community of Helm 1 1 ‐ +1

10 Community of Lanare 8 5 +1 +2

12 Community of Riverdale 5 ‐           +2 ‐

13
Santa Rosa Racheria homes 

near Tachi Casino
1 ‐             ‐1 ‐

14 Community of Stratford 1 ‐             ‐ ‐

5 3 ‐1 ‐

4 4 +2 +1

8 6 +1 +3

Indoor Number of Events per 

Daytime/Evening Hour
(1)

ID
Description (All 

Residential)

Increase relative to 

Baseline

Maximum Number of Intrusive 

Events per Hour if Exceeding 1

Windows 

Open

Windows 

Closed

Windows 

Open

Windows 

Closed

Number of Sites Exceeding 1 

Minimum Number of Intrusive 

Events per Hour if Exceeding 1

 
Notes:  

1. Number of Annual Average Daily CNEL Daytime and Evening (7a.m. - 10p.m.) Events At or 
Above an Indoor Maximum (single-event) Sound Level (Lmax) of 50 dB;  

2. NLRs of 15 dB and 25 dB for windows open and closed, respectively 

Comparing Alternative 2 to the Baseline scenario, Leq(9h) would increase at Huron Middle School by 2 dB but remain 
below Leq(9h) threshold of 40 dB.  The remaining 10 schools would experience a decrease by up to 2 dB.  Generally, 
increases of less than 3 dB may not be noticeable.  None of the 10 schools considered would have increases in Leq(9h) 
equal to or greater than 3 dB due to Alternative 2.  The numbers of classroom/speech interfering events would decrease 
up to 2 events per hour or remain constant independent of the windows condition due to Alternative 2, relative to the 
Baseline case.  The primary cause for the decreases between Alternative 1 and Baseline would be due to the decreased 
SEL created by the F-35C relative to the legacy Hornet on arrivals and downwind of the GCA pattern. 
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Table 5-7  Potential for Classroom Interference for Applicable POI and Alternative 2 

Alt 2 Basing at Lemoore Increase relative to Baseline
Indoor Indoor

Windows 

Open

Windows 

Open

ID Description 

Leq(9h) 

(dB)

Events 

per 

Hour
(1) 

Leq(9h) 

(dB)

Events 

per 

Hour
(1) 

Leq(9h) 

(dB)

Events 

per 

Hour
(1) 

Leq(9h) 

(dB)

Events 

per 

Hour
(1) 

1 Burrel Elementary School             61        46  8                36  7           ‐1   ‐1   ‐2   ‐1   ‐ 

2 Caruthers High School             55        40  6                30  1           ‐   ‐   ‐1   ‐   ‐ 

3 Central Union School             52        37  1                27  ‐       ‐2   ‐2   ‐   ‐2   ‐ 

5 Conejo School             59        44  5                34  5           ‐1   ‐1   ‐2   ‐1   ‐1 

7 Helm Elementary School             49        34  1                24  1           ‐1   ‐1   ‐   ‐1   ‐ 

8 Huron Middle School             40        25  ‐            15  ‐       +2   +2   ‐   +2   ‐ 

9 Island Elementary School             51        36  1                26  ‐       ‐2   ‐2   ‐   ‐2   ‐1 

11 Neutra Elementary School             59        44  5                34  1           ‐2   ‐2   ‐2   ‐2   ‐2 

12 Riverdale High School              52        37  6                27  ‐       ‐   ‐   ‐   ‐   ‐ 

14 Stratford Elementary School             48        33  1                23  ‐       ‐2   ‐2   ‐1   ‐2   ‐ 

15 West Hills College             55        40  1                30  ‐       ‐2   ‐2   ‐   ‐2   ‐ 

5          2          ‐1 ‐1

5          5          3 2

8          7          ‐2          ‐   

Windows 

Closed

Number of Sites Exceeding 1 Intrusive 

Event per Hour

Minimum Number of Intrusive Events 

per Hour if Exceeding 1

Maximum Number of Intrusive Events 

per Hour if Exceeding 1

Point of Interest

Outdoor 

Leq(9h) 

(dB)

Outdoor 

Leq(9h) 

(dB)

Windows 

Closed

 
Notes: 

1. Number of Annual Average Daily Events per hour during 9 hour school day At or Above an Indoor Maximum (single-event) Sound 
Level (Lmax) of 50 dB; 

2. NLRs of 15 dB and 25 dB for windows open and closed, respectively 
3. Does not account for differences between weekday and weekend activity 
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6.0  Single Event Analysis   

In contrast to the previous sections which focused on cumulative noise analysis, the following two subsections compare 
the single event noise levels between aircraft analyzed in this study and the supplemental noise metrics used for 
evaluating probability of residential sleep disturbance and potential for indoor speech interference. 

6.1 Single Event Comparison 

To compare the noise levels during single flight events of currently based FA-18C/D and FA-18E/F with the proposed 
F-35C, six typical flight conditions were identified as listed in Table 6-1.  All aircraft were analyzed at the same altitudes 
but the typical speeds and power settings vary because they are dependent upon each aircraft’s characteristics and 
performance.   

During departure the F-35C has nearly the same SEL as the Hornets but an Lmax up to 6 dB greater than the FA-18C/D 
and 1 dB greater than the FA-18E/F.  In all other situations where the F-35C is either cruising at level flight or 
descending during arrival it is 1 to 6 dB lower in SEL than the FA-18C/D and 9 to 12 dB lower in SEL than the FA-
18E/F.  The F-35C requires lower power settings while cruising because the exterior of aircraft is aerodynamically 
‘cleaner’ with less drag when compared to the Hornets.  The power setting units of percent engine thrust reques t 
(%ETR) and percentage revolutions per minute (RPM) of the compressor stage (%NC) cannot readily be compared.  
Although some of the F-35C ETR power settings are numerical much lower than the FA-18C/D/E/F %NC values, if 
expressed in the same units the differences would be much smaller. 

 
Table 6-1  Sound Exposure Levels and Maximum Sound Levels for  

Representative Flight Conditions of Primary Aircraft at NAS Lemoore  

SEL

(dB)

Lmax 

(dB)

Power

(%ETR)

Speed

(kts)

SEL

(dB)

Lmax 

(dB)

Power

(%NC)

Speed

(kts)

SEL

(dB)

Lmax 

(dB)

Power

(%NC)

Speed

(kts)

Departure 

through 1,000 ft AGL

(Afterburner for Takeoff Roll) 
1,2

117 114 100 300 117 108 97 300 117 113 97 300

Departure through 10,000 ft MSL

(prior to Hwy 41) 

near CNEL Contour Differences 
2

92 83 100 350 91 77 97 310 92 83 97 350

Non‐Break Arrival 

through 1800 ft MSL 

(Near Initial Points)
3, 4

99 92 45 145 105 98 88 135 110 103 85 135

Touch and Go on Downwind

(1,000 ft AGL) 
3 105 99 50 145 109 103 88 150 114 108 85 135

FCLP on Downwind 

(600 ft AGL) 
3 108 104 50 145 113 108 88 135 118 113 85 135

GCA Box Downwind Leg 

(1,800 ft MSL) 
2,4 89 83 34 250 90 85 83 250 101 93 83 250

Flight Condition

F‐35C FA‐18C/D FA‐18E/F

 
Notes:  

1. Each aircraft not at same geographic point over the ground 
2. Aircraft with gear and flaps up 
3. Aircraft with gear and flaps down. 
4. 1570 ft AFE (1800 ft MSL) 
5. SEL and Lmax data derived from NMAP OPX files 
6. Weather: 63 degrees F, 50%RH; 234 ft MSL field elevation with relatively flat terrain
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 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012) 

Table A-1  Baseline Annual Operations at NAS Lemoore, CA 

Based or 
Transient

Aircraft 
Group Note

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

FA-18C/D 
Fleet

FA-18C/D 2,782        611          ‐        3,393        407          81            54         542          598          120          82          800          1,540       308         202         2,050      

FA-18C/D 
FRS

FA-18C/D ‐             ‐           ‐        ‐             ‐          ‐           ‐        ‐          ‐          ‐           ‐        ‐          ‐            ‐          ‐         ‐           

FA-18E/F 
Fleet

FA-18E/F 16,068      3,766      309       20,143      2,353      484          387       3,224      3,459      710          589        4,758      8,893       1,828     1,441     12,162    

FA-18E/F 
FRS

FA-18E/F 7,822        1,395      213       9,430        1,132      241          136       1,509      1,663      354          207        2,224      4,278       913         506         5,697      

Jet n/a 2 684            73            6            763          138        18          2          158        167        2             ‐       169          431         5            ‐       436        
Heavy n/a 2 215            43            15         273          236        35          2          273        ‐        ‐         ‐       ‐          ‐          ‐        ‐       ‐         

Prop n/a 2 398            35            4            437            358          57            11         426          11            ‐           ‐        11            ‐            ‐          ‐         ‐           

GA n/a 2 580            38            8            626            536          75            15         626          ‐          ‐           ‐        ‐          ‐            ‐          ‐         ‐           

26,672      5,772      522       32,966      3,892      806          577       5,275      5,720      1,184      878        7,782      14,711     3,049     2,149     19,909    

1,877        189          33         2,099        1,268      185          30         1,483      178          2               ‐        180          431           5              ‐         436          
26,672    5,772     522     32,966    3,892    806       577     5,275    5,720    1,184     878      7,782    14,711    3,049    2,149    19,909    
1,877        189          33         2,099        1,268      185          30         1,483      178          2               ‐        180          431           5              ‐         436          

28,549      5,961      555       35,065      5,160      991          607       6,758      5,898      1,186      878        7,962      15,142     3,054     2,149     20,345    

Modeled
Not Modeled

GRAND TOTAL

Based

Transient

Represent-
ative 

Aircraft 
Type

Departure Non-break Arrival Overhead Break Arrival Carrier Break Arrival

Based / 
Transient

Based Hornet
Other

 
 

Based or 
Transient

Aircraft 
Group Note

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

FA-18C/D 
Fleet

FA-18C/D ‐        ‐          ‐          ‐         ‐          2,525       1,239      644        4,408     173      25           21        219        8,025       2,384      1,003     11,412    

FA-18C/D 
FRS

FA-18C/D ‐        ‐          ‐          ‐         ‐          ‐            ‐          ‐         ‐         ‐       ‐          ‐      ‐         ‐           ‐          ‐         ‐          

FA-18E/F 
Fleet

FA-18E/F ‐        ‐          ‐          ‐         ‐          18,139     9,360      6,254     33,753  1,035  118         149      1,302    49,947     16,266   9,129     75,342    

FA-18E/F 
FRS

FA-18E/F ‐        10,154   1,793      1,281    13,228   13,468     10,423   4,907     28,798  667      316         281      1,264    39,184     15,435   7,531     62,150    

Jet n/a 2 ‐      651       77          15        743       ‐          ‐        ‐         ‐       1,219 136       7        1,362  3,290     311       30         3,631    
Heavy n/a 2 ‐      385       53          5           443       ‐          ‐        ‐         ‐       305    38         ‐    343      1,141     169       22         1,332    

Prop n/a 2 ‐        646         107          33          786         ‐            ‐          ‐         ‐         107      18           5          130        1,520       217         53           1,790      

GA n/a 2 ‐        1,853      316          70          2,239      ‐            ‐          ‐         ‐         202      54           7          263        3,171       483         100        3,754      

‐        ‐           ‐        ‐        10,154   1,793      1,281    13,228   34,132     21,022   11,805  66,959  1,875  459         451      2,785    97,156     34,085   17,663  148,904 

‐        ‐           ‐        ‐        3,535      553          123        4,211      ‐            ‐          ‐         ‐         1,833  246         19        2,098    9,122       1,180      205        10,507    
-      -        -      -      10,154  1,793    1,281   13,228  34,132    21,022  11,805  66,959  1,875  459       451    2,785   97,156   34,085  17,663  148,904  
‐        ‐           ‐        ‐        3,535      553          123        4,211      ‐            ‐          ‐         ‐         1,833  246         19        2,098    9,122       1,180      205        10,507    

‐        ‐           ‐        ‐        13,689   2,346      1,404    17,439   34,132     21,022   11,805  66,959  3,708  705         470      4,883    106,278  35,265   17,868  159,411 

Modeled
Not Modeled

GRAND TOTAL

Visual Touch and Go (1) FCLP (1) GCA Box (1) Total

Based

Transient

Represent-
ative 

Aircraft 
Type

SFO Pattern (1)

Based / 
Transient

Based Hornet
Other

Notes:   
1. Each circuit counted as two operations. 
2. Not Modeled 
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 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012)  

 
Table A-2  Alternative 1 (NAFEC Basing) Annual Operations at NAS Lemoore, CA 

Based or 
Transient

Aircraft 
Group Note

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

F-35C Fleet F-35C ‐           ‐        ‐        ‐         
F-35C FRS F-35C ‐           ‐        ‐        ‐         
FA-18E/F 

Fleet
FA-18E/F 11,342      2,658      218       14,219      1,660      354          286       2,300      2,433      512          428        3,373      6,230       1,293     1,023     8,545      

FA-18E/F 
FRS

FA-18E/F 7,822        1,395      213       9,430        1,132      241          136       1,509      1,663      354          207        2,224      4,278       913         506         5,697      

Jet n/a 2, 3 684            73            6           763          138        18          2          158        167        2              ‐       169        431         5            ‐       436        
Heavy n/a 2, 3 215            43            15        273          236        35          2          273        ‐        ‐          ‐       ‐        ‐          ‐        ‐       ‐         

Prop n/a 2, 3 398            35            4            437            358          57            11         426          11            ‐           ‐        11            ‐            ‐          ‐         ‐           

GA n/a 2, 3 580            38            8            626            536          75            15         626          ‐          ‐           ‐        ‐          ‐            ‐          ‐         ‐           

‐             ‐           ‐        ‐             ‐          ‐           ‐        ‐          ‐          ‐           ‐        ‐          ‐            ‐          ‐         ‐           

19,164      4,053      431       23,649      2,792      595          422       3,809      4,096      866          635        5,597      10,508     2,206     1,529     14,242    

1,877        189          33         2,099        1,268      185          30         1,483      178          2               ‐        180          431           5              ‐         436          
19,164    4,053     431     23,649    2,792    595       422     3,809    4,096    866       635      5,597    10,508    2,206    1,529    14,242    
1,877        189          33         2,099        1,268      185          30         1,483      178          2               ‐        180          431           5              ‐         436          

21,041      4,242      464       25,748      4,060      780          452       5,292      4,274      868          635        5,777      10,939     2,211     1,529     14,678    GRAND TOTAL

Based / 
Transient

Based F-35C
Based Hornet

Other
Modeled

Not Modeled

Based

Carrier Break Arrival

Transient

Represent-
ative 

Aircraft 
Type

Departure Non-break Arrival Overhead Break Arrival

 
 

Based or 
Transient

Aircraft 
Group Note

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

F-35C Fleet F-35C ‐      ‐        ‐       ‐       ‐         ‐        ‐       ‐        
F-35C FRS F-35C ‐      ‐        ‐       ‐       ‐         ‐        ‐       ‐        
FA-18E/F 

Fleet
FA-18E/F ‐        ‐           ‐        ‐        ‐          ‐          ‐         ‐          12,804     6,607      4,415    23,826  731      83           105      919        35,200    11,508   6,474     53,182    

FA-18E/F 
FRS

FA-18E/F ‐        ‐           ‐        ‐        10,154   1,793      1,281    13,228   13,468     10,423   4,907    28,798  667      316         281      1,264    39,184    15,435   7,531     62,150    

Jet n/a 2, 3 ‐        ‐           ‐        ‐      651       77          15        743       ‐          ‐        ‐         ‐       1,219 136       7        1,362  3,290     311       30         3,631    
Heavy n/a 2, 3 ‐        ‐           ‐        ‐      385       53          5           443       ‐          ‐        ‐         ‐       305    38         ‐    343      1,141     169       22         1,332    

Prop n/a 2, 3 ‐        ‐           ‐        ‐        646         107          33          786         ‐            ‐          ‐         ‐         107      18           5          130        1,520       217         53           1,790      

GA n/a 2, 3 ‐        ‐           ‐        ‐        1,853      316          70          2,239      ‐            ‐          ‐         ‐         202      54           7          263        3,171       483         100        3,754      

‐        ‐           ‐        ‐        ‐          ‐          ‐         ‐          ‐            ‐          ‐         ‐         ‐       ‐          ‐      ‐         ‐           ‐          ‐         ‐          

‐        ‐           ‐        ‐        10,154   1,793      1,281    13,228   26,272     17,030   9,322    52,624  1,398  399         386      2,183    74,384    26,943   14,005  115,332 

‐        ‐           ‐        ‐        3,535      553          123        4,211      ‐            ‐          ‐         ‐         1,833  246         19        2,098    9,122       1,180      205        10,507    
-      -        -      -      10,154  1,793    1,281   13,228  26,272    17,030  9,322   52,624  1,398  399       386    2,183   74,384   26,943  14,005  115,332  
‐        ‐           ‐        ‐        3,535      553          123        4,211      ‐            ‐          ‐         ‐         1,833  246         19        2,098    9,122       1,180      205        10,507    

‐        ‐           ‐        ‐        13,689   2,346      1,404    17,439   26,272     17,030   9,322    52,624  3,231  645         405      4,281    83,506    28,123   14,210  125,839 

Transient

Represent-
ative 

Aircraft 
Type

Visual Touch and Go (1) FCLP (1) GCA Box (1) Total

Based

SFO Pattern (1)

GRAND TOTAL

Based / 
Transient

Based F-35C
Based Hornet

Other
Modeled

Not Modeled

 Notes:   
1. Each circuit counted as two operations. 
2. Not Modeled 
3. Identical to baseline 
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 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012) 

 
Table A-3  Alternative 2 (NASL Basing) Annual Operations at NAS Lemoore, CA 

Based or 
Transient

Aircraft 
Group Note

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

F-35C Fleet F-35C 3,508        1,053      127      4,688      417        171        ‐      588        756        196         203       1,155    1,944     504       497       2,945    
F-35C FRS F-35C 8,121        1,473      222      9,816      1,058    486        72       1,616    1,736    336         232       2,304    4,464     864       568       5,896    
FA-18E/F 

Fleet
FA-18E/F 11,342      2,658      218       14,218      1,660      354          286       2,300      2,433      512          428        3,373      6,230       1,293     1,023     8,545      

FA-18E/F 
FRS

FA-18E/F 7,822        1,395      213       9,430        1,132      241          136       1,509      1,663      354          207        2,224      4,278       913         506         5,697      

Jet n/a 2, 3 684            73            6           763          138        18          2          158        167        2              ‐       169        431         5            ‐       436        
Heavy n/a 2, 3 215            43            15        273          236        35          2          273        ‐        ‐          ‐       ‐        ‐          ‐        ‐       ‐         

Prop n/a 2, 3 398            35            4            437            358          57            11         426          11            ‐           ‐        11            ‐            ‐          ‐         ‐           

GA n/a 2, 3 580            38            8            626            536          75            15         626          ‐          ‐           ‐        ‐          ‐            ‐          ‐         ‐           

11,629      2,526      349       14,504      1,475      657          72         2,204      2,492      532          435        3,459      6,408       1,368     1,065     8,841      

19,164      4,053      431       23,649      2,792      595          422       3,809      4,096      866          635        5,597      10,508     2,206     1,529     14,242    

1,877        189          33         2,099        1,268      185          30         1,483      178          2               ‐        180          431           5              ‐         436          
30,793    6,579     780     38,153    4,267    1,252     494     6,013    6,588    1,398     1,070   9,056    16,916    3,574    2,594    23,083    
1,877        189          33         2,099        1,268      185          30         1,483      178          2               ‐        180          431           5              ‐         436          

32,670      6,768      813       40,252      5,535      1,437      524       7,496      6,766      1,400      1,070    9,236      17,347     3,579     2,594     23,519    

Transient

Represent-
ative 

Aircraft 
Type

Departure Non-break Arrival Overhead Break Arrival

Based

Carrier Break Arrival

GRAND TOTAL

Based / 
Transient

Based F-35C
Based Hornet

Other
Modeled

Not Modeled

 
 

Based or 
Transient

Aircraft 
Group Note

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

Day
(0700-
1900)

Evening
(1900-
2200)

Night
(2200-
0700) Total

F-35C Fleet F-35C 1,406    368          296        2,070  500       114        94        708       6,702     2,840    2,634     12,176 572    156       106    834      15,805   5,402    3,957   25,164  
F-35C FRS F-35C 6,766    238          38         7,042  15,250 3,126    2,176  20,552 11,180   7,392    4,918     23,490 2,892 2,276   808    5,976   51,467   16,191 9,034   76,692  
FA-18E/F 

Fleet
FA-18E/F ‐        ‐           ‐        ‐        ‐          ‐          ‐         ‐          12,804     6,607      4,415     23,826  731      83           105      920        35,200     11,508   6,474     53,182    

FA-18E/F 
FRS

FA-18E/F ‐        ‐           ‐        ‐        10,154   1,793      1,281    13,228   13,468     10,423   4,907     28,798  667      316         281      1,264     39,184     15,435   7,531     62,150    

Jet n/a 2, 3 ‐        ‐           ‐        ‐      651       77          15        743       ‐          ‐        ‐         ‐       1,219 136       7         1,362   3,290     311       30         3,631    
Heavy n/a 2, 3 ‐        ‐           ‐        ‐      385       53          5           443       ‐          ‐        ‐         ‐       305    38         ‐     343      1,141     169       22         1,332    

Prop n/a 2, 3 ‐        ‐           ‐        ‐        646         107          33          786         ‐            ‐          ‐         ‐         107      18           5           130        1,520       217         53           1,790      

GA n/a 2, 3 ‐        ‐           ‐        ‐        1,853      316          70          2,239      ‐            ‐          ‐         ‐         202      54           7           263        3,171       483         100        3,754      

8,172    606          334        9,112    15,750   3,240      2,270    21,260   17,882     10,232   7,552     35,666  3,464  2,432     914      6,810     67,272     21,593   12,991  101,856 

‐        ‐           ‐        ‐        10,154   1,793      1,281    13,228   26,272     17,030   9,322     52,624  1,398  399         386      2,183     74,384     26,943   14,005  115,332 

‐        ‐           ‐        ‐        3,535      553          123        4,211      ‐            ‐          ‐         ‐         1,833  246         19        2,098     9,122       1,180      205        10,507    
8,172   606       334      9,112   25,904  5,033    3,551   34,488  44,154    27,262  16,874  88,290  4,862  2,831    1,300  8,993   141,656  48,536  26,996  217,188  
‐        ‐           ‐        ‐        3,535      553          123        4,211      ‐            ‐          ‐         ‐         1,833  246         19        2,098     9,122       1,180      205        10,507    

8,172    606          334        9,112    29,439   5,586      3,674    38,699   44,154     27,262   16,874  88,290  6,695  3,077     1,319  11,091  150,778  49,716   27,201  227,695 

Transient

Represent-
ative 

Aircraft 
Type

Visual Touch and Go (1) FCLP (1) GCA Box (1) Total

Based

SFO Pattern (1)

GRAND TOTAL

Based / 
Transient

Based F-35C
Based Hornet

Other
Modeled

Not Modeled

 Notes:   
1. Each circuit counted as two operations. 
2. Not Modeled 
3. Identical to baseline 
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 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012)  

 

Intentionally left blank 
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TN 12-09: Aircraft Noise Study for NBVC Point Mugu, CA 

Representative Flight Profiles 

This document provides scaled plots of representative flight profiles for the proposed F-35 modeled aircraft.  The 
background is a rastor graphic with the Military Operations Areas displayed in blue. 

Each figure includes a table describing the profile parameters of the associated flight track. The columns of the profile 
data tables are described below: 

 

Column Heading Description 

Point Sequence letter along flight track denoting change in flight parameters 

Distance (feet) Distance along flight track from runway threshold in feet 

Height (feet) Altitude of aircraft in feet Above Ground Level (AGL) or relative to Mean Sea Level (MSL) 

Power  
(Appropriate Unit)* 

Engine power setting and Drag Configuration/Interpolation Code (defines sets of 
interpolation code in NOISEMAP (F for FIXED, P for PARALLEL, V for VARIABLE)) 

Speed (kts) Indicated airspeed of aircraft in knots 

Yaw Angle (degrees)** Angle of the aircraft relative to its vertical axis in degrees; positive nose left 

Angle of Attack 
(degrees)** 

Angle of the aircraft, not of the wing; angle between the climb angle and the pitch angle, 
in degrees, positive nose up.  The climb angle is the angle between the horizontal and the 
velocity vector (same convention).  The pitch angle is the angle between the horizontal 
and the thrust vector (same convention) 

Roll Angle (degrees)** Angle of the aircraft relative to its longitudinal axis in degrees; positive left side down. 

Nacelle Angle 
(degrees)*** 

Angle of engine nacelle pylon relative to the horizontal (airplane) mode; positive up; 
maximum of 90 

Notes:  
* not applicable to Helicopter 
** for RNM and AAM aircraft only 
*** for tiltrotor aircraft (e.g., MV-22B) only; fixed to 90 degrees for RNM helicopters 
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 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012)  
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 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012) 
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 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012)  

 

Appendix C C-148 February 2013



Page | A-11 

 
 
 

 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012) 
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 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012)  
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 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012) 
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 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012)  
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 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012) 
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 TN 12-20: Aircraft Noise Study for F-35C Basing, NAS Lemoore (Dec 2012)  

 

Appendix C C-154 February 2013



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analysis	of	Noise	Modeling	Parameters	for		
F‐35A	Military	Training	Route	Operations	



 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 
   



  

Blue Ridge Research and Consulting  

Analysis of Noise Modeling 
Parameters for F-35A Military 
Training Route Operations 
 

Prepared for: 

Lynn Engelman 

AF Noise/Encroachment Management 

USAF AF/A7CIB 

 

 

Report No. BRRC 11-03 

Job No. 100055F 

March 2011 

 

Prepared by: 

Dr. Micah Downing

 

 

Blue Ridge Research and Consulting, LLC 

15 W. Walnut St., Suite C 

Asheville, NC 28801 

Phone: (828) 252-2209 

Fax: (831) 603-8321 

www.BlueRidgeResearch.com 

 

Appendix C C-155 February 2013

http://www.blueridgeresearch.com/


Draft Work Product 
March 2011  Mar 2011 
 

For Official Use Only  2 

 

Introduction 

This memo provides are summary of the analysis of F-35A MTR operational parameters based on three 

simulators runs provided by AETC.  The simulator runs had the following initial parameters for these 

runs: 

Terrain Database:  PAX River, MD 
Weather:  Clear, Standard day 8 atmospheric conditions (59° F, 70% RH)   
Elevation:  39 ft MSL, or near Sea Level 
Aircraft basic weight:  31,300 
Fuel:  Near full – 16,400 – 17,300 Lbs at start of MTR  
Stores:  1704 Lbs (internal only)  
Total Aircraft Weight:  47,704 – 48,235 Lbs at start of MTR 

  

Data Analysis 

This analysis focuses on the altitude, airspeed, and engine power parameters since these are the 

primary noise modeling parameters.  The initial observation is that the engine power is primarily below 

50% ETR for most of time.  However, increases to 100% and 150% ETR did occur in all three simulator 

runs.  These increases occurred at various points along the route and did not appear to be dependent on 

any location within the route.   

This observation suggests that the F-35A MTR operation should be modeled with a distribution of power 

settings since a large difference exists between the noise levels for F-35A for 150% to 50% ETR.  

Following this approach, the simulator data runs were analyzed to determine the variation of altitude, 

airspeed, and engine power.  Figure 1 and Table 1 provide the distribution of the engine power for the 

three runs along with the average among the three runs.  As can be seen, the engine power is less than 

50% ETR for almost 80% of the time. 

Table 1.  Distribution of Engine Power (ETR) for F-35A Simulated MTR Operations 

 

Eng Pwr Bands

(% ETR)

<50 78.0 69.4 88.7 78.7

50-75 13.4 14.4 6.8 11.5

75-90 4.3 5.4 1.2 3.6

90-100 0.9 5.2 1.6 2.6

AB 3.4 5.6 1.7 3.6

Engine Power Distribution

Pilot 1 Pilot 2 Pilot 3 Average
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Figure 1.  Distribution of Engine Power (ETR) for F-35A Simulated MTR Operations 

 

Figure 2 and Table 2 provide the distribution of the altitude for the three runs along with the average 

among the three runs.  The altitude distribution shows that over 50% of the time was spent between 

500 ft. and 750 ft. AGL on average.  The bulk of the time was spent between 500 ft. to 1,500 ft. AGL.  

However, it should be noted that excursions below 500 ft. AGL are observed. 
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Table 2.  Distribution of Altitude (ft. AGL) for F-35A Simulated MTR Operations 

 

 

Figure 2.  Distribution of Altitude (ft. AGL)  for F-35A Simulated MTR Operations 

 

Pilot 1 Pilot 2 Pilot 3 Average

<0.5 14.6 5.6 24.5 14.9

0.5-0.75 63.1 44.1 62.1 56.5

0.75-1 13.8 33.4 5.2 17.4

1-1.5 8.2 6.7 4.5 6.4

1.5-2 0.3 1.5 0.5 0.8

2-2.5 0.0 1.3 1.5 0.9

>2.5 0.0 7.3 1.8 3.0

Altitude Distribution
Altitude Bands

(ft 10^3 AGL)
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Figure 3 and Table 3 provide the distribution of the airspeed for the three runs along with the average 

among the three runs.  Airspeed appears to have the most variation among the three runs with the bulk 

of the time is spent between 450 to 500 knots. 

Using this analysis the preliminary suggested noise modeling parameters for MTR operations are the 

following.  For distribution of engine power, the upper engine power of each band is used and the 

percentages are rounded to the following: 

  Engine Power % Distribution 
  50%  80% 
  75%  10% 
  90%    3% 
  100%    3% 
  150%    4% 
 
The suggested altitude distribution is the following: 
 
  Altitude Bands % Distribution 
  500 – 750 70% 
  750 – 1,000 20% 
  1,000 – 1,500 10%. 
 
The suggested airspeed is 475 kts. 
 

Since the noise metrics for these flight conditions have not been directly measured, the metrics need to 

be estimated from available flight measurements.  The estimating procedures have been outlined in a 

previous technical memo1, and these procedures proved the following estimated noise levels for the 

engine power conditions noted above: 

 Engine Power SEL Lmax 
 ETR dBA dBA 
 50% 101.5 100.1 
 75% 116.2 113.0 
 90% 118.9 117.2 
 100% 120.8 119.9 
 150% 126.0 125.4 
 

It should also be noted that no significant correlation exists between these parameters.  The largest 

correlation coefficient is less than 0.3 between altitude and engine power. 

                                                           
1
 Plotkin & Czech, “Updated Methodology for F-35A High Speed Airspace Modeling (340+ KIAS)”, Wyle 

Memorandum to Bob McKinley, AFRL, 24 May 2010. 
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Table 3.  Distribution of Airspeed (kts) for F-35A Simulated MTR Operations 

 

 

 

Figure 3.  Distribution of Airspeed (kts)  for F-35A Simulated MTR Operations 

 

<400 12.7 8.6 3.1 8.1

400-425 3.9 6.9 1.4 4.1

425-450 17.6 16.2 3.4 12.4

450-475 39.9 39.6 11.4 30.3

475-500 23.7 23.1 79.2 42.0

500-525 2.2 3.6 1.3 2.4

525-550 0.0 1.4 0.2 0.5

>550 0.0 0.6 0.0 0.2

Airspeed Distribution

Airspeed Bands

(kts) Pilot 1 Pilot 2 Pilot 3 Average
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 Memorandum 
 

 

To: Bob McKinley, AFRL 
 
CC: Project File 
 
Date: 24 May 2010 
  
From: Ken Plotkin, Joe Czech 

Subject: Updated Methodology for F-35A High Speed Airspace Modeling (340+ KIAS) 
 
 

As specified in the JSF training syllabus and reported in recent JSF environmental documentation 

such as the Final Environmental Impact Statement for JSF operations at Eglin AFB (Eglin FEIS; USAF 

2008), the upcoming F-35B West Coast Basing EIS and the upcoming Eglin AFB Supplemental EIS, 

the DoD anticipates F-35 utilization of airspace at speeds up to 500 knots.  Acoustic measurements of 

the F-35A in 2007 at Mineral Wells, Texas and in 2008 at Edwards AFB, California were conducted 

for speeds associated with airfield operations, less than 340 knots.  Noise data collected at those 

speeds cannot be accurately extrapolated to higher speeds.  This is a consequence of the varying 

physical behavior of noise sources.  Some noise sources (e.g. airframe noise) increase with increasing 

airspeed, while others (e.g., jet mixing noise) decrease with increasing airspeed.  That is the reason 

separate high speed noise data have been collected for other aircraft.  High speed data have not yet 

been collected for the F-35.  In lieu of actual data, estimates may be made by examining the high 

speed acoustic behavior of aircraft for which data are available. 

For the Eglin FEIS, Wyle applied a correction (addition) to Mineral Wells F-35A acoustic data based 

on the differences between low- and high-speed data at similar power settings for one aircraft with 

high speed data.  The comparison aircraft chosen was the F-16A, primarily because it has a single 

round exhaust nozzle, similar to the F-35A. 

Since completion of the Eglin FEIS analysis, Noisefile1 data entries for the F-35A have been updated 

based on the 2008 Edwards AFB measurements.  These are the current AFRL-approved noise levels.  

Commensurate with this update, the high speed adjustment has been updated on the basis of all 

aircraft for which both high speed and airfield data are available. 

Figures 1 through 4 show airfield (low speed) and training route (high speed) noise data for five 

vehicles.  Figure 1 shows the F-16C with GE-100 engine, identified in Noisefile as “F-16 (G100)”.  

Figure 2 shows the F-16A with the F100-PW-100 engine, identified in Noisefile as “F-16A.  Figure 3 

shows the F-15A with the F100-PW-100 engine (same identification in Noisefile).  Figure 4 shows the 

F/A-18A/C/D, identified in Noisefile as “F-18”, and the F/A-18E/F, identified in Noisefile as the 

“F-18E/F” and “F-18E&F”.  Airfield data are shown as lines, with symbols at the actual measured 

conditions.  High speed data are shown as symbols.  All data are SEL, normalized to 250 knots so 

that differences represent noise sources and not duration effects.  Note that, for a given power 

setting, some aircraft have higher noise levels at high speed while some have lower noise levels.  The 

two models of F-16, with different engines, have trends opposite to each other. 

                                                
1 MOA Range NOISEMAP (MR_NMAP) noise database 
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Figure 1  Airfield and High Speed Noise levels, SEL, for F-16 (G100) 

 

 

 

Figure 2  Airfield and High Speed Noise Levels, SEL, for F-16A 
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   Note: Point at 73.5%NC assumed to allow interpolation (vice parallel) 

Figure 3  Airfield and High Speed Noise Levels, SEL, for F-15A 

 

 

 
Figure 4  Airfield and High Speed Noise Levels, SEL, for F-18 and F-18E/F 
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Figure 5 shows the differences between high speed noise and airfield noise for all high speed data 

points.  A regression line, as a function of airspeed, has been fit: 

 ∆SEL = 0.0204467 V - 7.7765, dB       (1) 

where V is in knots.  The 95 percent confidence intervals are indicated.  Note that the original single-

aircraft estimate, not used in the regression, is within the confidence interval. 

Figure 6 shows a similar analysis for LAmax.  The regression fit is 

 ∆LAmax = 0.0378782 V - 13.2583        (2) 

Note that the original single-aircraft estimate is within the confidence interval.  Note also that there 

is considerable spread in the correlations, but this is the best available current information. 

 

Figure 5  High Speed Adjustment to SEL
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Figure 6  High Speed Adjustment to LAmax 

 

Until actual high speed noise data are measured for the F-35A, the following high speed adjustment 

procedure is recommended: 

1. Compute SEL and/or LAmax from the current Noisefile data, using the planned airspeed and 

power setting. 

2. Compute high speed adjustments ∆SEL and ∆LAmax from Equations (1) and (2), respectively.  Add 

those to the values obtained in Step 1. 
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EXECUTIVE SUMMARY 

The US Navy proposes to provide facilities and functions on the West Coast of the United States to 
support homebasing F-35C aircraft in the Navy Pacific Fleet. The proposed action would occur at one of 
the proposed West Coast homebasing locations, either Naval Air Facility (NAF) El Centro, California (CA) 
or Naval Air Station (NAS) Lemoore, CA. Under the proposed action, seven Pacific Fleet FA-18 fleet 
squadrons (operating 70 aircraft in total) currently based at NAS Lemoore would progressively transition 
to the new F-35C aircraft beginning in 2015 with the transition to be complete by 2028. The plan also 
involves the establishment no earlier than 2017 of an F-35C Fleet Replacement Squadron (FRS) 
consisting of approximately 30 aircraft to meet the requirements for training Navy pilots to operate the 
F-35C.  

As part of the environmental review of the proposed action, a general conformity evaluation has been 
conducted pursuant to San Joaquin Valley Air Pollution Control District (SJVAPCD) Rule 9110 and Code of 
Federal Regulations Title 40 Part 93 Subpart B. This conformity evaluation has been prepared to address 
air emission impacts that would occur at NAS Lemoore under both alternatives; a separate conformity 
evaluation has been prepared to address air emission impacts at NAF El Centro. 

NAS Lemoore is located within the San Joaquin Valley Air Pollution Control District (SJVAPCD). The 
SJVAPCD includes all of Fresno County, Kings County, Madera County, Merced County, San Joaquin 
County, Stanislaus County, Tulare County and the San Joaquin Valley Air Basin portion of Kern County 
that straddles the Sierra Nevada and Tehachapi mountains (40 CFR 81.165). The SJVAPCD is currently 
designated as nonattainment for the following National Ambient Air Quality Standards (NAAQS): 8-hour 
ozone (extreme), 24-hour PM2.5, and annual PM2.5 (40 CFR 81.305). Additionally, the SJVAPCD has 
achieved attainment for PM10, and is therefore a PM10 Maintenance Area. The General Conformity Rule 
(GCR) specifies the de minimis levels for the ozone precursors nitrogen oxides (NOx) and volatile organic 
compounds (VOCs) in nonattainment areas, as well as for PM2.5 and its precursors NOx and SO2.  Because 
the SJVAPCD is in extreme nonattainment for ozone, the de minimis levels evaluated in this analysis are 
10 tons per year each for VOCs and NOx. The de minimis levels evaluated in this analysis for SO2, PM2.5 
and PM10 are 100 tons per year for each.  

Potential emissions that could result from the proposed action were calculated for all applicable criteria 
pollutants emitted for every year during which the homebasing activities would occur. However, the 
conformity analysis focused on VOCs, NOx, SO2, PM2.5, and PM10. Aircraft operation, construction and 
commuter emissions were evaluated against the de minimis thresholds for these pollutants.   

For Alternative 1, in which the aircraft basing occurs at NAF El Centro, none of the de minimis thresholds 
are exceeded for any of the years during which the transition would occur, nor at the end state (2028).  
For Alternative 2, in which the aircraft basing occurs at NAS Lemoore, the NOx de minimis threshold of 
10 tons per year is exceeded beginning in the year 2020. 

This report has been prepared due to the projected level of emissions of NOx associated with 
operational aircraft emissions that would occur as a result of implementation of Alternative 2 of the 
homebasing action.  Construction and commuter emissions are also included in the evaluation, as these 
emissions are associated with the proposed action. Existing and proposed emissions were calculated 
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using the most current methodologies and were based upon activity data derived from the Department 
of Navy (DoN) and emission factors approved by the US Environmental Protection Agency (USEPA), 
California Air Resources Board (CARB), the Department of Defense (DOD) Joint Strike Fighter Program 
Office (JPO) and the DoN Aircraft Environmental Support Office (AESO). The Emissions Analysis 
presented in Attachment 1 to this report includes all supporting conformity-related emission 
calculations. 

The conformity-related calculations indicate that the proposed action, under Alternative 2, within the 
SJVAPCD would exceed the NOx conformity de minimis threshold beginning in 2020 and that they would 
reach an emission maximum of 1,313.07 tons per year of NOx in 2023 during the transitional phase-out 
of the F-18 C/D.  Emissions of NOx would then decline to 1,280.03 tons per year as the homebasing of 
the F-35C is completed, in 2027/2028.  An annual average emissions inventory for Military Jet Aircraft 
was most recently incorporated into the SJVAPCD SIP through the EPA-approved 2007 Ozone Plan and 
the 2008 PM2.5 Plan.  This budget allows for 3.733 tons per day (1,362.5 tons per year) of additional NOx 
emissions for 2020 through 2025 (SJVAPCD 2011).  Thus, NOx emissions at the end state would remain 
below the budgeted emissions (1,280.0 tons per year vs. 1,362.5 tons per year). 

NOx emissions would also be generated by construction activities in 2015, 2018, 2019, 2022, and 2025 
under Alternative 2. These emissions are accounted for in the SJVAPCD emission inventory under 
appropriate “On-Road” Mobile Sources.  NOx emissions generated from commuter vehicles associated 
with staff that would be based at NAS Lemoore with the F-35C aircraft are also accounted for in the 
SJVAPCD emission inventory under appropriate categories. 

For years where estimated emissions would occur beyond the planning timeframe of a currently-
approved SIP, the SJVAPCD will incorporate the emissions into an applicable SIP that will be submitted 
to USEPA for approval. 

NOx emissions from the proposed action, in combination with all other emissions in the San Joaquin 
Valley Air Basin, would not exceed the NOx emissions budget in the SIP. Pursuant to Rule 9110 of the 
SJVAPCD Rules and Regulations and Title 40, Section 93.158(a)(1) of the Code of Federal Regulations, the 
proposed action within the SJVAPCD would conform to the applicable SIP. Therefore, the US Navy 
concludes that the Federal action as designed conforms to the purpose of the approved SIP and is 
consistent with all applicable requirements. 
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ACRONYMS AND ABBREVIATIONS 

AESO  Aircraft Environmental Support Office 
AGL above ground level  
APCD Air Pollution Control District  
CAA Clean Air Act 
CalEEMod California Emissions Estimator Model 
CARB California Air Resources Board 
CFR Code of Federal Regulations 
CO carbon monoxide 
DoN Department of the Navy 
EF Emission Factor 
EMFAC Emission Factors Model 
FFR fuel flow rate 
FRS Fleet Replacement Squadron 
GCR General Conformity Rule 
GOV government-owned vehicle 
GSE ground support equipment 
hp horsepower 
LTO landing and takeoff 
NAAQS National Ambient Air Quality Standards 
NAF Naval Air Facility 
NAS Naval Air Station 
NO2 nitrogen dioxide 
NOx nitrogen oxides 
O3 ozone 
OPNAVINST Chief of Naval Operations Instruction 
PM particulate matter 
PM2.5 particulate matter with an aerodynamic diameter not exceeding 2.5 microns 
PM10 Particulate matter with an aerodynamic diameter not exceeding 10 microns and greater 
POV privately owned vehicle 
RACT Reasonably Available Control Technology 
SJVAPCD San Joaquin Valley Unified Air Pollution Control District 
SCAQMD South Coast Air Quality Management District 
SIP State Implementation Plan 
SO2 sulfur dioxide 
T3 Temperature 
USEPA US Environmental Protection Agency 
VMT Vehicle Miles Traveled  
VOCs volatile organic compounds 
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1. INTRODUCTION 

This report presents the draft Clean Air Act general conformity evaluation for the West Coast Basing of 
the F-35C aircraft within the San Joaquin Valley Air Pollution Control District (SJVAPCD), as proposed by 
the Department of Navy (DoN) in the Draft Environmental Statement for West Coast Basing of the F-35C. 
The proposed action considers two possible alternatives.  Alternative 1 would homebase the F-35C 
aircraft at NAF El Centro.  Alternative 2 would homebase the F-35C aircraft at NAS Lemoore.  This  report  
includes  (1)  a  discussion  of  the  Clean  Air  Act  general  conformity  requirements promulgated by the 
US Environmental Protection Agency (USEPA) and implemented by San Joaquin Valley Unified Air 
Pollution Control District (SJVAPCD) Rule 9110 and how they relate to the proposed action alternatives 
within the SJVAPCD (comprised of the counties of San Joaquin, Stanislaus, Merced, Madera, Fresno, 
Kings, Tulare and a portion of Kern County), (2) the conformity applicability analysis for the proposed 
action alternatives, and (3) the conformity determination for the proposed action Alternative 2 within 
the SJVAPCD. 

2. CLEAN AIR ACT CONFORMITY REQUIREMENTS 

The Clean Air Act (CAA) required the USEPA to establish a list of air pollutants that “may reasonably be 
anticipated to endanger public health and welfare” and to set National Ambient Air Quality Standards 
(NAAQS) to protect public health. The USEPA listed the following as criteria pollutants:  sulfur dioxide 
(SO2), respirable and fine particulate matter (PM10 and PM2.5), nitrogen dioxide (NO2), carbon monoxide 
(CO), ozone (O3), and lead.  The USEPA was also charged with designating geographic areas where the 
air quality fails to meet the NAAQS for one or more of these criteria pollutants.  These geographic areas 
are known as nonattainment areas. Each  state  that  has  a  nonattainment  area  or  areas  must  
develop  a  State Implementation Plan (SIP), to demonstrate how it will achieve and maintain the 
NAAQS. Once a nonattainment area has achieved compliance with the NAAQS, its designation is 
changed to that of a maintenance area and is then subject to an air quality maintenance plan. 

 GENERAL CONFORMITY RULE 2.1

Section 176(c) of the CAA prohibits Federal entities from taking actions in nonattainment or maintenance 
areas which do not conform to the SIP for the attainment and maintenance of the NAAQS. Therefore, the 
purpose of conformity is to (1) ensure Federal activities do not interfere with the budgets in the SIPs; (2) 
ensure actions do not cause or contribute to new violations, and (3) ensure attainment and maintenance 
of the NAAQS. In November 1993, the USEPA promulgated two sets of regulations to implement section 
176(c). On November 24, 1993, the USEPA promulgated the Transportation Conformity Regulations 
(applicable to highways and mass transit) to establish the criteria and procedures for determining that 
transportation plans, programs, and projects which are funded under title 23 U.S.C. or the Federal Transit 
Act conform with the SIP (58 FR 62188). On November 30, 1993, the USEPA promulgated regulations, 
known as the General Conformity Rule (GCR) (applicable to everything else), to ensure that other Federal 
actions also conformed to the SIPs (58 FR 63214). De minimis thresholds for fine particulate matter were 
added on July 11, 2006. On March 24, 2010, the USEPA revised the GCR to streamline the general 
conformity determination process. 
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With respect to general conformity, all Federal actions are covered unless otherwise exempt, e.g., 
actions covered by transportation conformity, actions with clearly de minimis emissions, exempt actions 
listed in rule, or actions covered by a Presumed to Conform demonstration (approved list). Conformity can 
be demonstrated by: (1) showing emission increases are included in the SIP; (2) State agrees to include 
increases in the SIP; (3) areas without SIPs, no new violations of NAAQS and/or no increase in 
frequency/severity of violations; (4) offsets, and (5) avoidance, minimization and/or mitigation measures. 
Some emissions are excluded from conformity determination, such as those already subject to new 
source review; those covered by the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA or Superfund) or compliance with other environmental laws, actions not reasonable 
foreseeable, and those for which the Agency (in this case, the Navy) has no continuing program 
responsibility. At issue is the anticipated increase in total NOx emissions in excess of de minimis levels for 
Alternative 2 (the Preferred Alternative) of the proposed homebasing of the F-35C. The proposed action 
would result in a reduction in the operational emissions of all other criteria pollutants except for very 
modest increases in SO2, thus no consideration of these emissions are required. 

This draft general conformity determination documents the evaluation of the Federal proposed action 
with Section 176 (c) requirements of the CAA. The remainder of Section 2 discusses the background of 
the regulatory requirements.  Section 3 contains information on the proposed action and the conformity 
applicability analysis. Section 4 presents the conformity determination for NOx emissions associated with 
the proposed action under Alternative 2. Section 5 provides references for the evaluation. 
Documentation of the emission calculation methods applied in the general conformity evaluation are 
available in Attachment 1 of this document. 

 GENERAL CONFORMITY APPLICABILITY IN THE SAN JOAQUIN AIR POLLUTION CONTROL 2.2
DISTRICT 

On November 30, 1993, the EPA promulgated final general conformity guidance to the states at Title 40 
Code of Federal Regulations (CFR) Part 51 Subpart W and Part 93 Subpart B to develop general 
conformity regulations for all Federal activities except those covered under transportation conformity. 
On October 20, 1994, the SJVAPCD adopted Title 40, Chapter 1, Subchapter C, Parts 6, 51 and 93 by 
reference as part of Rule 9110, General Conformity.  On March 24, 2010, the USEPA revised Title 40 Parts 51 
and 93 primarily to streamline the conformity determination process.  Because 40 CFR part 51, subpart W 
(§§51.850-51.860) essentially duplicated the regulations promulgated at 40 CFR part 93, subpart B (§§93.150-
93.160), EPA deleted all of subpart W except for §51.851.  In the revision to §51.851, EPA required that if a 
state or tribe submits a General Conformity SIP or Tribal Implementation Plan that it be consistent with the 
requirements of 40 CFR part 93, subpart B.  As such, this conformity evaluation references the requirements as 
listed in 40 CFR 93 Subpart B. 

A federal agency proposing an action in the SJVAPCD must determine the GCR’s applicability by 
conducting a conformity applicability analysis.  This analysis calculates the total of direct and indirect 
emissions from all non-exempt sources associated with the proposed action, including mobile, area, and 
non-permitted stationary sources that are not subject to New Source Review or Prevention of Significant 
Deterioration regulations.  Depending upon the results of the analysis,  the  inquiry  either  ends  with  
the  conformity applicability analysis  or  proceeds to  a general conformity determination. A general 
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conformity determination is not required if total net direct and indirect emissions associated with the 
proposed action do not equal or exceed the applicable de minimis thresholds. Additionally, a general 
conformity determination is not required for actions listed in Subpart B that would result in no 
emissions or an increase in emissions that are clearly de minimis. 

 GENERAL CONFORMITY DETERMINATION PROCESS 2.3

If the total net direct and indirect emissions associated with the proposed action equal or exceed the 
applicable de minimis thresholds then the federal agency must make a general conformity 
determination. In other words, the federal agency must demonstrate that the proposed action conforms 
to the applicable SIP.  The applicable ozone SIP for the SJVAPCD is the 2007 Ozone Plan, which is the 
most recent federally-approved O3 SIP for the SJVAPCD (SJVAPCD 2007).  

The federal agency undertaking the action is responsible for preparing and issuing the general 
conformity determination under the GCR. Other federal, state, and local agencies have review  and  
comment  responsibility,  but  no  agency  has  approval/denial  authority  over  the general conformity 
determination. 

The demonstration of conformity is accomplished through a public process following the criteria and 
procedures outlined in 40 CFR 93, specifically §§ 93.156, 93.158, and 93.159. This process must result in 
a finding of conformity before the proposed federal action may be implemented. The federal agency's 
general conformity determination must demonstrate conformity for  1) The attainment year specified in 
the SIP, or if the SIP does not specify an attainment year, the latest attainment year possible under the 
Act; or 2) The last year for which emissions are projected in the maintenance plan; 3) The year during 
which the total of direct and indirect emissions from the action is expected to be the greatest on an 
annual basis; and 4) any year for which the applicable SIP specifies an emissions budget.  For the 
proposed action, the years of analysis include Calendar Year (CY) 2015 prior to implementation of the 
proposed action, which serves as the baseline. The proposed action emission analysis includes CY 2015 – 
2028, with the years CY 2020 – 2028 when total annual emissions from the proposed action are greatest 
and exceed the NOx de minimis; the most recent federally-approved SIP for the SJVAPCD specifies 
annual emissions budgets through 2025 (SJVAPCD 2011). 

The federal agency provides a copy of its draft general conformity determination to the applicable 
USEPA Region, State and local air quality regulators, impacted federal land managers, and the relevant 
metropolitan planning organization.  These agencies have 30 days to review and comment.  The draft is 
made available for public review (30-day review period). The comment period may be concurrent with 
the review and comment period for a related environmental analysis under the National Environmental 
Policy Act. 

 DEMONSTRATION OF CONFORMITY 2.4

40 CFR 93 Subpart B provides several methods by which a federal agency may demonstrate CAA 
conformity for actions in the SJVAPCD.  These include: 

• An action conforms to the applicable SIP if total direct and indirect emissions from the activity 
are specifically identified and accounted for in the applicable SIP's attainment or maintenance 
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demonstration or reasonable further progress milestone or in a facility-wide emission budget 
included in a SIP (40 CFR 93.158[a][1]). 

• For precursors of ozone, nitrogen dioxide, or PM, conformity is demonstrated if total direct and 
indirect emissions from the action are fully offset through compensating emission reductions 
implemented through a federally enforceable mechanism (40 CFR 93.158 [a][2] and 40 CFR 
93.158 [a][5][iii]). 

• For ozone or nitrogen dioxide, conformity  can  be  demonstrated  if  the  agency  responsible  
for  SIP  preparation provides documentation that  total direct and  indirect emissions associated 
with the federal agency action (or portion thereof) are accommodated within the emission 
budgets contained in an applicable and approved SIP (40 CFR 93.158 [a][5][i][A]). 

• If  conformity  cannot  be  demonstrated  through  one  of  the  procedures  noted  above, 
conformity may be determined if the SJVAPCD notifies EPA that appropriate changes will be 
made in the applicable SIP documents prior to the time emissions from the action would 
occur. The SJVAPCD would have to commit to a schedule for preparing an acceptable SIP 
amendment that accommodates the net increase in direct and indirect emissions from the 
federal action without causing any delay in the schedule for attaining the relevant NAAQS (40 
CFR 93.158 [a][5][i][B]). 

3. CONFORMITY EVALUATION FOR THE PROPOSED ACTION WITHIN THE SAN JOAQUIN VALLEY 
AIR POLLUTION CONTROL DISTRICT 

Under Alternative 2, the proposed West Coast Basing of the F-35C would replace seven Pacific Fleet FA-
18 C/D squadrons (70 total aircraft) currently based at NAS Lemoore.  Aircraft basing would 
progressively transition to the new F-35C aircraft beginning in 2015 with the transition to be complete 
by 2028. The plan also involves the establishment, no earlier than 2017, of an F-35C Fleet Replacement 
Squadron consisting of approximately 30 F-35C aircraft to meet the requirements for training Navy 
pilots. Facility development needed to support F-35C homebasing at NAS Lemoore would be phased 
over multiple years with several projects beginning in 2015 and the last project starting around 2025. 

The proposed action would result in a net change in emissions within the SJVAPCD. The USEPA considers 
the SJVAPCD to be in nonattainment of the O3, PM10 and PM2.5 standards.  VOCs and NOx are precursors 
to the formation of O3 and SO2 is a precursor of PM2.5.  The applicable conformity de minimis thresholds 
for the SJVAPCD are listed in Table 1D-1. 

Table 1D-1. Criteria Pollutant General Conformity de minimis Thresholds (tons/year) 
1VOCs 2NOx SO2 PM10 PM2.5 

10 10 100 100 100 
Source:  40 CFR 93.153. 

1VOCs and ammonia are not included for PM2.5 unless it is determined that these are significant precursors. However, the 
VOC threshold allocated based on its contribution to ozone formation is more stringent (100 tons as PM2.5 precursor vs. 
10 tons for O3 precursor). 

2NOx is included for PM2.5 unless it is determined to not be a significant precursor for PM2.5.  However, the NOx threshold 
allocated based on its contribution to ozone is more stringent (100 tons as PM2.5 precursor vs. 10 tons for O3 precursor). 
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The air quality analysis estimates that net emissions of VOCs, SO2, PM10 and PM2.5 would decrease in all 
years (2015 through 2028) under both Alternatives.  Net emissions of NOx would exceed the de minimis 
threshold beginning in year 2020 under Alternative 2.  

 PROJECT BACKGROUND 3.1

NAS Lemoore was established in 1961 and is located in the central portion of the San Joaquin Valley, 
approximately 80 miles east of the Pacific Ocean, in Kings County and Fresno County, CA. The mission of 
NAS Lemoore is to support Navy fleet carrier strike fighter squadrons. NAS Lemoore hosts more than 40 
aviation tenants, including Commander Strike Fighter Wing, US Pacific Fleet. NAS Lemoore squadrons 
include FA-18C/D and FA-18E/F Fleet squadrons and an FA-18E/F FRS. The FA-18 C/D Hornet is the older 
twin-engine variant. The FA-18 E/F Super Hornet is the newer twin-engine variant.  

 CONFORMITY ANALYSIS METHODOLOGY 3.2

For Alternatives 1 and 2, airfield emissions resulting from the proposed action were estimated based on 
the expected number, type, and duration of aircraft operations, Ground Support Equipment (GSE) 
operations and Government Owned Vehicles (GOV) use on an annual basis to implement the proposed 
action. Construction emissions are based on facility and infrastructure requirements that have been 
developed as part of the homebase planning effort.  Commuter emissions are based on the number of 
personnel required to support the homebasing actions. According to current estimates, the proposed 
action would require the aircraft, GSE, facility and infrastructure requirements, equipment and motor 
vehicles identified in Attachment 1. 

The baseline and the years 2015-2028, during which homebasing activities would occur were evaluated 
to assess estimated emissions.   

 BASELINE EMISSIONS 3.3

Airfield operations and commuting personnel for 2015 represent the airfield operations baseline, with a 
total of 234 fixed wing aircraft and 3 rotary wing aircraft. Estimated 2015 NAS Lemoore aircraft 
operational baseline for the conformity applicability analysis is presented in Table 1D-2.  

Table 1D-2. Baseline Aircraft Operations for NAS Lemoore, Based and Transient Aircraft 

Aircraft Type Fleet Aircraft Annual Operations1 FRS Aircraft Annual Operations1 
FA-18 C/D 20  11,412 0 0 
FA-18 E/F 170 75,342  44   62,150 
Other Aircraft2,3 
FA-18 C/D/E/F Transient  23,631   
C-40A Transient  21,332   
C-2 Transient 21,790    
H-60 3 Based 31,224   
Notes:   1. Flight ops from NLC_noise_v2 2.xls (Wyle 2012a). 

 2. Transient aircraft are identified by operations only and do not include non-military general aviation. 
 3. H-60 LTOs based on ops in Helicopter Wings Realignment and MH-60R/S Helicopter Transition 

Environmental Assessment (DoN 2011a). 
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Baseline NAS Lemoore GSE information is presented in Table 1D-3. 

Table 1D-3. Baseline GSE for NAS Lemoore 

Designation Type Total 
Items 

Estimated 
Fuel Flow 

Rate 
(gallon/hour) 

Annual hours 
of Operation 

per Unit 
(hour/year) 

Brake 
Horsepower 

Towtractor A/S32A-45 48 4.89 72.3 88 
Towtractor A/S32A-37 1 10.67 0.9 192 
Turbine MSU-200 5 22.00 0.2 396 
Air Compressor ACU-20M 2 3.22 1.5 58 
Hydraulic Power Supply HYD, Portable Test Stand 37 6.17 5.6 111 
Air Conditioning Unit A/M32C-17 8 11.67 0.8 210 
MEPP A/M32A-108 37 11.94 22.2 215 
Note:  *Baseline GSE information was obtained from NAS Lemoore staff (DoN 2011b). 

 

Table 1D-4 presents GOVs associated with the baseline, including squadron-assigned vehicles and buses 
that are used to transport squadron staff from base housing to the airfield. Data were segregated into 
mileage per year for each vehicle. 

Table 1D-4. Baseline GOV for NAS Lemoore 

Vehicle Class Number of 
Vehicles 

Miles per 
year 

7-passenger van 2 1,508 
1/2-ton pickup truck 18 500 
1/2-ton flatbed truck 2 1,508 
Compact pickup trucks 4 1,508 
44-passenger buses 4 1,530 
Source:  DoN 2011b. 

 

Table 1D-5 presents baseline commuter data, including military personnel who commute within the 
fence line from base housing to the airfield as well as personnel, both military and contractor, who 
commute from the surrounding area to the installation. Data were obtained from NAS Lemoore 
personnel (DoN 2011d) and segregated into mileage per day and number of days per year for each 
vehicle. 

Table 1D-5. Baseline Commuters - On Base and Off Base 

Type 
Commuters On Base Commuters Off Base 

# Vehicles # Days Miles/Day # Vehicles # Days Miles/Day 

carpool 270 240 14 425 240 25 
cars 618 240 14 1,577 240 25 
SUV/pickups 432 240 14 924 240 25 
Source:  DoN 2011d. 

 
 

Stationary sources at NAS Lemoore currently include arresting gear engines, boilers and hot water 
heaters, generators, paint booths, fuel storage, fuel transfer equipment, dust collectors, engine test 
cells, and fire training (DoN 2011c).  Changes in stationary source emissions under Alternative 2 could 
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include various heating and cooling equipment, back-up power emergency generators and other 
sources. Emissions from stationary sources such as boilers and generators may increase from current 
stationary source emissions due to operation of additional equipment. Permitted sources under the 
New Source Review program (CAA Section 110(a)(2)(c) and Section 173) would be exempt from GCR 
requirements and are not carried forward in this analysis. 

 PROPOSED ACTION CONFORMITY APPLICABILITY ANALYSIS 3.4

Construction emission calculations include construction equipment operation, construction worker 
privately owned vehicle (POV) emissions, and fugitive dust emissions. Operational emissions calculations 
performed include aircraft operations (based and transient FA-18 aircraft, C-40A, C-2, and H-60 aircraft 
for baseline and the addition of F-35C aircraft for the proposed action), aircraft engine maintenance 
runups (engine on aircraft), GSE, GOVs associated with the squadrons, and POVs associated with 
commuting staff. Attachment 1 contains the complete calculations for all aircraft, GSE, equipment and 
motor vehicles included in the baseline and Alternatives 1 and 2.    

 Construction 3.4.1

Under Alternative 1, in which the homebasing action would occur at NAF El Centro, there would be no 
construction at NAS Lemoore as a result of implementing the alternative.  Under Alternative 2, the 
homebasing would occur at NAS Lemoore, and construction of infrastructure and facilities would be 
required.  The  proposed  action  would  require  construction  and/or  renovation  of  airfield  facilities  
to accommodate the homebasing decision.  Construction would include a building addition to house the 
new Academic Training Center and related activities, additions to two existing hangars and the 
construction of a new hangar, additional POV parking, an addition to Central Engine Repair, a new 
Bachelor Enlisted Quarters building, and airfield construction to include a new aircraft parking apron, a 
new taxiway connectors, an aircraft access apron, and four new taxiways. Table 1D-6 identifies the years 
of construction and emissions associated with the construction activity. 

Table 1D-6. Construction Emissions under Alternative 2 
 Tons per Year 

YEAR ROG as VOC CO NOx SO2 PM10 PM2.5 
2015 2.20 2.92 1.96 0.00 0.29 0.22 
2018 1.87 1.74 1.67 0.00 0.24 0.19 
2019 1.26 3.30 4.38 0.00 0.48 0.38 
2022 2.00 7.10 8.34 0.12 0.58 0.55 
2025 0.79 2.54 2.56 0.00 0.15 0.14 

 

Assumptions used in the analysis are as follows: 

• Emission estimates calculations for construction activities utilize the California Emissions 
Estimator Model (CalEEMod) whenever possible.   
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• When CalEEMod did not have an industry or activity close to the type and complexity of the 
proposed construction, calculations were completed using emissions factors from CalEEMod 
that include the CARB Offroad 2007 model. 

• It is assumed that the apron extension and new construction will be completed with on-site 
concrete mixers. 

• The airfield pavement thickness is estimated to be the following: 

o 1.5 yards (52 inches) concrete base (NAVFAC 2012). 

o Flexible upper course with heat shielding of 30 inches thick (Boeing 2008). 

• Fences and lights will be installed in conjunction with the concrete airfield portions. 

• Emission factors used to calculate emissions from highway vehicles were obtained from 
Emission Factors (EMFAC) Model 2007 spreadsheets prepared by SCAQMD (SCAQMD 2009).  

Emissions resulting from construction activities associated with the proposed action are assumed to be 
lower than the projections that have been calculated due to compliance with a series of applicable 
SJVAPCD regulations.  San Joaquin Valley APCD Rule 9510, Indirect Source Review, was created to 
address both onsite and offsite emission reduction opportunities for development actions in the 
SJVAPCD, which includes NAS Lemoore.  Compliance with Rule 9510 would be required based on the 
scale of construction and the current construction emission estimates.  Throughout the construction 
period, mitigation measures to reduce NOx, VOC, and PM emissions would include idling restrictions for 
construction equipment and Navy-mandated use of newer equipment meeting late-model engine 
emission requirements.  In addition, adherence to the following SJVAPCD regulations for the control of 
anthropogenic PM10 and PM2.5 emissions from construction and related activities would be required: 

• Rule 8011 General Requirements 

• Rule 8021 Construction, Demolition,  Excavation, Extraction, and Other Earthmoving Activities 

• Rule 8031 Bulk Materials 

• Rule 8041 Carryout and Trackout 

• Rule 8051 Open Areas 

• Rule 8061 Paved and Unpaved Roads 

• Rule 8071 Unpaved Vehicle/Equipment Traffic Areas 

 Staff Commute Emissions 3.4.2

Under Alternative 1, POV off-base commuting activity would decrease at NAS Lemoore.  Under 
Alternative 2, a total of 560 military and 191 contractor/civilian personnel would be added to the 
operational population at NAS Lemoore.  All additional personnel as a result of the proposed action are 
assumed to be off-base commuters as a worst-case scenario.  

POV emissions from commuting staff were calculated using information regarding baseline staff 
population and staffing changes associated with Alternative 2 (see Subsection 3.3). Data on the 
population commuting on-base and the population commuting off-base were provided by NAS Lemoore 
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Base Housing.  Emission factors used to calculate emissions from the vehicles were obtained from 
EMFAC 2007 spreadsheets prepared by SCAQMD, onroadEF07_26.xls (SCAQMD 2009).   Table 1D-7 
identifies the estimated POV emissions associated with NAS Lemoore operational staff commutes as a 
result of implementing Alternative 2. 

Table 1D-7. Commuter Emissions under Alternative 2 
 Tons per Year 

YEAR ROG as VOC CO NOx SO2 PM10 PM2.5 
2015 7.26 67.16 6.58 0.12 1.01 0.66 
2016 6.91 63.17 6.12 0.12 1.01 0.67 
2017 6.71 60.51 5.81 0.12 1.03 0.67 
2018 4.85 42.63 4.01 0.09 0.80 0.53 
2019 6.16 54.08 5.08 0.12 1.02 0.67 
2020 6.05 52.35 4.87 0.12 1.04 0.68 
2021 6.10 52.13 4.79 0.12 1.09 0.72 
2022 5.89 49.77 4.53 0.12 1.08 0.71 
2023 5.83 48.67 4.38 0.12 1.10 0.73 
2024 5.67 47.01 4.20 0.12 1.11 0.73 
2025 5.55 45.73 4.04 0.12 1.11 0.73 
2026 5.44 44.61 3.89 0.13 1.12 0.74 

2027/2028 5.48 44.98 3.92 0.13 1.13 0.75 

 Airfield Operation Emissions 3.4.3

Aircraft emissions were calculated based on the type of aircraft and the estimated number of operations 
that would occur annually, with the calculations based on those portions of flight operations that would 
occur below the mixing height. Mixing height is defined as the vertical region of the atmosphere where 
pollutant mixing occurs. Above this height, pollutants that are released generally do not mix with the 
ground-level pollutants emitted, and they do not have a direct effect on ground level pollutant 
concentrations. The 3,000-ft above ground level (AGL) mixing height default value utilized by the USEPA 
and Federal Aviation Administration was used in the analyses (USEPA 1992).  Total airfield operation 
emissions were calculated for both Alternatives.  These operation emissions include the aircraft, GSE, 
and GOVs operated by the squadrons. 

 Aircraft Emissions 3.4.4

Aircraft emissions were calculated based on the following inputs:  

• Flight profiles for the FA-18 C/D and E/F aircraft were obtained from the Aircraft Noise Study for 
NAS Lemoore, Appendix C (Wyle 2012b).  Additional flight profiles for the FA-18 E/F aircraft 
were obtained from NAS_Lemoore_F18EF_RepFlightProfiles_v2.pdf (Wyle 2011a). 

• Flight operations for all aircraft were obtained from NLC_noise_v2 2.xls (Wyle 2012a). 

• FA-18 C/D and E/F engine maintenance run up data from LemoreDataValidationSec6- 
MaintenanceRunups20110124.xlsx (Wyle 2011b) with updates by NAS Lemoore personnel (DoN, 
2011f). 
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• FA-18 start/shut off, taxi, and hot refueling profiles were provided by contractor personnel at 
NAS Lemoore (Qinetiq 2011). 

• Fuel flow rate (FFR) (fuel consumption), and emission indices for FA-18 aircraft were obtained 
from Aircraft Environmental Support Office (AESO) Memorandum Report No. 9734, Rev C, AESO 
Memorandum Report No. 9815, Rev G, AESO Memorandum Report No.2003-01, AESO 
Memorandum Report No. 9725, Rev D (AESO 2002a, 2002b, 2011a, 2011b).  

• Landing and Takeoff (LTO) cycle data, FFR, and emission indices for C-40A aircraft were obtained 
from the International Civil Aviation Organization Engine Exhaust Emissions Data Bank 
(International Civil Aviation Organization 2007). 

• LTO cycle data, FFR, and emission indices for C-2 aircraft were obtained from AESO Memoranda 
9919C, and 9936C (AESO 2010a, 2010b). 

• H-60 helicopter LTO cycle data, FFR, emission indices, and engine maintenance runup data were 
obtained from AESO Memorandum Report No. 9929, Revision A (AESO 2009). 

• Flight profiles for F-35C and F-35B were obtained from Aircraft Noise Study for F-35C Basing, 
Naval Air Station Lemoore, California (Wyle 2012b). 

• Hot refueling times for the F-35C are estimated to be 23.3 minutes. (DoN 2012a).  

• Emissions Indexes, FFR and temperature (T3) factors are calculated using ITAR-FOUO-FFR-T3-EI 
determination.xls originally authored by SAIC.  

• Idle/taxi in and out times for F-35C and F-35B are based on JSF Emissions Package_2011-12-
28.xls (SAIC 2012). 

• F-35C engine maintenance runup data from LemooreF-35C_Runups.pdf (Wyle 2011c). 

The estimated emissions for aircraft operations are calculated based on the number of proposed 
operations that would be performed for the calendar year. The transition schedule is from “Transition 
Timeline Summary v6.xlsx” approved by CNAF/USFF in January 2012 (DoN 2012b). 

Assumptions used to prepare aircraft emission estimates include: 

• Transient jets population comprised of 50% FA-18 C/D aircraft and 50% FA-18 E/F aircraft. All of 
the transient C/D aircraft are assumed to be equipped with F404-GE-400 engines. 

• Transient large/heavy assumed to be C-40A Clipper aircraft or equivalent. 

• Transient propeller assumed to be C-2 aircraft or equivalent. 

• All future year transient aircraft operations would remain appreciably the same as baseline 
transient aircraft operations. 

• Three MH-60 helicopters would arrive at NAS Lemoore in 2013. 

• MH-60 onsite operations would consist of takeoffs and landings. 

• Future year (post 2013) helicopter operations would remain appreciably the same as 2013. 
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 Ground Support Equipment 3.4.5

A list of the GSE associated with aircraft based at NAS Lemoore was provided by installation personnel 
(DoN 2011b) and included the number of pieces of equipment, type, horsepower (hp), and the average 
amount of fuel consumed on a monthly basis. Additional information used to perform the emission 
calculations include: 

• A fuel flow rate of 1 gallon used per each 18 hp per hour operated is assumed. 

• Emission factors were obtained from the CARB’s In-Use Off-Road Diesel Fueled Fleets and LSI 
Staff Report:  Initial Statement of Reasons Appendix D:  OSM and Summary of Off-Road 
Emissions Inventory Update document (CARB 2010). All engines were assumed to be the newest 
models available for 2015. 

• Assume all engines are newest model year for hp group.  Horse power is attributed to nearest 
group listing (e.g. 88 hp modeled as 50 hp not 120 hp). 

• Emission estimates for Alternative 1 and Alternative 2 are calculated by scaling the baseline 
emissions to the number of takeoff and landings that would be expected in that calendar year.   

 Fleet Vehicles (GOVs)  3.4.6

There are a small number of GOVs that are operated by squadron personnel at NAS Lemoore.  The 
number of vehicles is not expected to change over time under either Alternative, though annual mileage 
is dependent on the number of staff and airfield operations, which does fluctuate.  Under Alternative 1, 
the number of military personnel at NAS Lemoore would decline by 1,539 and there would be a decline 
in airfield operations as well. As a result, there is a net decrease in GOV emissions at NAS Lemoore.  

Under Alternative 2, both staffing and operations would increase and there is a small net increase in 
GOV emissions as a result.  Data on the type of GOV and annual mileage were provided by Public Works 
Transportation at NAS Lemoore (DoN 2011b). Emission factors used to calculate emissions from the 
vehicles were obtained from EMFAC 2007 spreadsheets prepared by SCAQMD (SCAQMD 2009).  It was 
assumed that GOV operations would remain appreciably the same as baseline operations. 

 Airfield Operational Emissions  3.4.7

Under Alternative 1, airfield operations would decrease at NAS Lemoore.  These operations include the 
aircraft operations under 3,000 feet AGL as well as engine maintenance activities occurring onsite, and 
GSE and GOV operations.  For each year of the homebasing transition occurring at NAF El Centro, there 
would be a decline in airfield emissions at NAS Lemoore.  Table 1D-8 presents the baseline airfield 
emissions at NAS Lemoore and the emissions at the end of the transition in 2028.  Detailed calculations 
can be found in Attachment 1. 
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Table 1D-8. Airfield Emissions at NAS Lemoore under Alternative 1,  
Baseline and End State (2027-2028) 

 Tons per Year 
 VOC CO NOx SO2 PM10 PM2.5 

Baseline Airfield Operations 
F-18 C/D 61.45 177.64 40.98 9.25 25.18 24.43 

Engine Maintenance 
Runups 11.59 28.59 1.13 0.75 3.97 3.85 

F-18 E/F 745.98 4,825.63 959.28 124.10 332.26 322.30 
Engine Maintenance 

Runups 141.79 292.67 106.07 14.05 52.48 50.90 

H-60 0.42 3.77 1.03 0.41 0.71 0.69 
Engine Maintenance 

Runups 0.06 0.40 0.16 0.01 0.09 0.09 

Transients 16.87 82.99 36.65 4.85 11.44 11.09 
Subtotal Aircraft 978.16 5,411.68 1,145.31 153.43 426.14 413.36 

GSE 0.02 0.42 0.69 0.00 0.02 0.02 
Fleet Vehicles 0.01 0.09 0.07 0.00 0.00 0.00 

Total Airfield Operations 978.19 5,412.18 1,146.07 153.43 426.17 413.38 
End-State (2027/2028) Airfield Operations 

F-18 E/F 596.68 3,859.79 795.28 101.77 272.25 264.09 
Engine Maintenance 

Runups 100.09 206.59 74.88 9.92 37.04 35.93 

H-60 Helo Ops (including 
engine maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 

Transients 16.87 82.99 36.65 4.85 11.44 11.09 
Subtotal Aircraft 717.43 4,166.63 911.10 117.02 325.17 315.30 

GSE 0.01 0.30 0.50 0.00 0.01 0.01 
Fleet Vehicles 0.01 0.06 0.04 0.00 0.00 0.00 

Total Aircraft Operations 717.45 4,166.99 911.64 117.02 325.19 315.31 

 

Under Alternative 2, airfield operations would increase at NAS Lemoore. Table 1D-9 presents the 
baseline airfield emissions at NAS Lemoore and the emissions at the end of the transition in 2028.  
Detailed calculations can be found in Attachment 1. 
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Table 1D-9. Airfield Emissions at NAS Lemoore under Alternative 2,  
Baseline and End State (2027-2028) 

 Tons per Year 
 VOC CO NOx SO2 PM10 PM2.5 

Baseline Airfield Operations 
F-18 C/D 61.45 177.64 40.98 9.25 25.18 24.43 

Engine Maintenance 
Runups 11.59 28.59 1.13 0.75 3.97 3.85 

F-18 E/F 745.98 4,825.63 959.28 124.10 332.26 322.30 
Engine Maintenance 

Runups 141.79 292.67 106.07 14.05 52.48 50.90 

H-60 0.42 3.77 1.03 0.41 0.71 0.69 
Engine Maintenance 

Runups 0.06 0.40 0.16 0.01 0.09 0.09 

Transients 16.87 82.99 36.65 4.85 11.44 11.09 
Subtotal Aircraft 978.16 5,411.68 1,145.31 153.43 426.14 413.36 

GSE 0.02 0.42 0.69 0.00 0.02 0.02 
Fleet Vehicles 0.01 0.09 0.07 0.00 0.00 0.00 

Total Airfield Operations 978.19 5,412.18 1,146.07 153.43 426.17 413.38 
End-State (2027/2028) Airfield Operations 

F-35 4.58 191.76 363.61 65.29 5.28 5.28 
 Engine Maintenance 

Runups 0.108 4.122 0.563 0.489 0.026 0.025 
F-18 E/F 596.68 3,859.79 795.28 101.77 272.25 264.09 

Engine Maintenance 
Runups 100.09 206.59 74.88 9.92 37.04 35.93 

H-60 Helo Ops (including 
engine maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 

Transients 16.87 82.99 36.65 4.85 11.44 11.09 
Subtotal Aircraft 722.12 4,362.52 1,275.27 182.80 330.48 320.60 

GSE 0.02 0.48 0.80 0.00 0.02 0.02 
Fleet Vehicles 0.01 0.06 0.03 0.00 0.00 0.00 

Total Airfield Operations 722.14 4,363.05 1,276.11 182.80 330.50 320.62 

 

 DIRECT AND INDIRECT EMISSIONS 3.5

Direct emissions are defined in 40 CFR 93 Subpart B so as to include emissions of a criteria pollutant or 
its precursors that are caused or initiated by the federal action and occur at the same time and 
place as the action. Indirect emissions, on the other hand, are defined under Subpart B as those 
emissions of a criteria pollutant or its precursors that:  

(1) Are caused or initiated by the Federal action and originate in the same nonattainment or 
maintenance area but occur at a different time or place as the action; 

(2) Are reasonably foreseeable; 

(3) The agency can practically control; and 

Appendix 1D 1D-19 February 2013



NAS Lemoore Draft General Conformity Determination   
US Navy F-35C West Coast Homebasing  

 

(4) For which the agency has continuing program responsibility.  

Table D-10 provides a summary of the total annual direct and indirect air emissions at NAS Lemoore that 
would result due to implementation of Alternative 1 and compares the emissions to the applicable de 
minimis thresholds as specified in the GCR. 

Table 1D-10. Total Emissions at NAS Lemoore under Alternative 1 
Annual Emissions   Tons per Year 
  VOCs NOx SO2 PM10 PM2.5 
Baseline Total Emissions 985.45 1,152.66 153.54 427.18 414.04 
2016 Total Emissions 948.50 1,131.03 148.54 412.59 399.89 

Net Change: -36.95 -21.63 -5.00 -14.59 -14.15 
2017/2018 Total Emissions 948.23 1,130.66 148.54 412.60 399.90 

Net Change: -37.21 -22.00 -5.00 -14.59 -14.14 
2019 Total Emissions 952.69 1,149.98 148.83 416.66 403.72 

Net Change: -32.76 -2.68 -4.71 -10.53 -10.32 
2020 Total Emissions 952.50 1,149.71 148.83 416.66 403.72 

Net Change: -32.95 -2.94 -4.71 -10.52 -10.32 
2021 Total Emissions 952.35 1,149.48 148.83 416.67 403.73 

Net Change: -33.10 -3.17 -4.71 -10.52 -10.31 
2022 Total Emissions 913.87 1,109.30 143.49 401.49 389.02 

Net Change: -71.58 -43.36 -10.05 -25.69 -25.02 
2023 Total Emissions 875.41 1,070.01 138.20 386.38 374.37 

Net Change: -110.04 -82.64 -15.35 -40.80 -39.67 
2024 Total Emissions 836.96 1,031.18 132.93 371.30 359.75 

Net Change: -148.49 -121.47 -20.62 -55.88 -54.29 
2025 Total Emissions 798.54 992.39 127.66 356.22 345.13 

Net Change: -186.91 -160.27 -25.89 -70.96 -68.91 
2026 Total Emissions 721.83 914.85 117.12 326.07 315.89 

Net Change: -263.62 -237.81 -36.43 -101.12 -98.15 
2027/2028 Total Emissions 721.83 914.85 117.12 326.07 315.89 

Net Change: -263.62 -237.81 -36.43 -101.12 -98.15 
de minimis 10 10 100 100 100 

Exceedance? No No No No No 

 

Based on the results of the conformity applicability analysis, implementation of Alternative 1 at NAS 
Lemoore would not result in exceedance of any GCR de minimis threshold.  The evaluation of conformity 
for implementation of Alternative 1 is complete. 

Table D-11 provides a summary of the direct and indirect annual air emissions at NAS Lemoore that 
would result due to implementation of Alternative 2 and compares the emissions to the applicable de 
minimis thresholds as specified in the GCR. 
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Table 1D-11. Total Emissions at NAS Lemoore under Alternative 2 
Annual Emissions   Tons Per Year     
  VOCs NOx SO2 PM10 PM2.5 
Baseline Total Emissions 985.45 1,152.66 153.54 427.18 414.04 
2015 Total Emissions 987.65 1,154.62 153.54 427.47 414.26 

Net Change: 2.20 1.96 0.00 0.29 0.22 
2016 Total Emissions 948.71 1,139.25 150.10 412.72 400.04 

Net Change: -36.74 -13.40 -3.45 -14.46 -14.00 
2017/2018 Total Emissions 948.60 1,144.22 151.11 412.84 400.16 

Net Change: -36.85 -8.44 -2.44 -14.34 -13.88 
2019 Total Emissions 954.18 1,160.15 150.13 417.26 404.21 

Net Change: -31.27 7.50 -3.42 -9.92 -9.83 
12020 Total Emissions 952.91 1,163.42 151.42 416.89 403.94 

Net Change: -32.54 10.76 -2.12 -10.29 -10.10 
2021 Total Emissions 954.52 1,296.73 174.89 418.68 405.72 

Net Change: -30.93 144.08 21.34 -8.50 -8.32 
2022 Total Emissions 918.39 1,284.29 173.32 404.51 391.98 

Net Change: -67.06 131.64 19.77 -22.67 -22.06 
2023 Total Emissions 879.08 1,313.07 181.57 389.95 377.89 

Net Change: -106.37 160.41 28.02 -37.23 -36.15 
2024 Total Emissions 841.14 1,304.59 181.84 375.36 363.75 

Net Change: -144.31 151.94 28.30 -51.82 -50.29 
22025 Total Emissions 804.03 1,300.07 182.37 360.94 349.76 

Net Change: -181.41 147.41 28.83 -66.24 -64.28 
2026 Total Emissions 727.39 1,265.68 180.32 331.43 321.16 

Net Change: -258.06 113.02 26.78 -95.76 -92.88 
2027 onward Total Emissions 727.63 1,280.03 182.92 331.63 321.37 

Net Change: -257.82 127.38 29.38 -95.55 -92.67 
de minimis 10 10 100 100 100 

Exceedance? No Yes No No No 
1Year when NOx emissions first exceed de minimis. 
2Year 2025 is the last year when the applicable SIP projects an emissions budget. 
 

Based on the results of the conformity applicability analysis no further analysis is required for VOCs, 
PM10 and PM2.5 because the emission levels are below the de minimis thresholds.  However, 
Implementation of Alternative 2 at NAS Lemoore would result in exceedance of the NOx GCR de minimis 
threshold.  The evaluation of conformity for implementation of Alternative 2 is carried forward to a 
conformity determination for NOx. 

4. CONFORMITY DETERMINATION FOR NITROGEN OXIDES  

The conformity applicability analysis for the proposed action under Alternative 2 identifies that net NOx 
emissions within the SJVAPCD would exceed the de minimis threshold beginning in 2020.  40 CFR 
93.153(b) requires the DoN to demonstrate that NOx emissions from the proposed action conform to 
the applicable SIP.  40 CFR 93.158(a)(1) provides for a finding of conformity if direct and indirect 
emissions from the activity are specifically identified and accounted for in the applicable SIP. 
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Additionally, 40 CFR 93.152 defines the applicable SIP as the most recent SIP approved by the USEPA.  
The applicable SIP for the SJVAPCD is the April 2007 Ozone Plan (SJVAPCD 2007).   

On November 9, 2012, USEPA withdrew its March 1, 2012 determination that the SJVAPCD’s 2007 
Ozone Plan satisfied the CAA requirement to provide for transportation control strategies and 
transportation control measures to offset growth in emissions from growth in vehicle miles traveled or 
numbers of vehicle trips, a requirement known as the Vehicle Miles Traveled (VMT) Emission Offset 
Requirement. This withdrawal of approval is limited to the determination that was made regarding the 
2007 8-Hour Ozone Plan satisfying the VMT emissions offset requirement in CAA section 182(d)(1)(A) for 
the 1997 8-hour ozone NAAQS. All other determinations in the March 1, 2012 final rule approving the 
2007 8-Hour Ozone Plan at 77 FR 12652 remain unchanged and in effect.   

The US Navy is working with the SJVAPCD to ensure the proposed action NOx emissions are included in 
the SIP emission inventory. The SJVAPCD has further committed to propose an updated emissions 
inventory to reflect the proposed growth allowance for military aircraft through CY 2028 to CARB and 
USEPA for review and approval. 

The annual Average Emissions Inventory for Kings County, Jet Aircraft-Military is incorporated into the 
San Joaquin Valley SIP through the USEPA-approved 2007 Ozone Plan and the 2008 PM2.5 Plan. Table 1D-
12 presents the NOx emissions associated with the proposed F-35C homebasing action airfield operation 
emissions within the SJVAPCD for the first year of the proposed action (2016), the first year net 
emissions exceed the de minimis threshold (2020), the furthest year of the applicable SIP's emission 
budget (2025), and the year of greatest emissions (2023).  As shown in the table, the emission 
allowances are more than sufficient to cover the NOx emissions associated with airfield operation 
emissions under Alternative 2 of the proposed F-35C homebasing action. The SIP allowance for 2025 is 
shown for the end-state year 2028 to demonstrate that the allowance for the furthest year in the 
currently applicable SIP remains sufficient for the project emissions.   

Table 1D-12. Annual Conformity-Related Airfield Operation Emissions within SJVAPCD, Alternative 2 
 Tons per Year 

Annual Emissions NOx 
2016 includes 10 F-18 C/D,  214 F-18 E/F, 6 F-35C Aircraft 
Total Airfield Operations 1,133.13 

2016 SIP Allowance 1,258.52 
2020 includes 224 F-18 E/F and 10 F-35C Aircraft 
Total Airfield Operations 1,158.55 

2020 SIP Allowance 1,362.55 
2023 includes 204 F-18 E/F and 50 F-35C Aircraft 
Total Airfield Operations 1,308.68 

2023 SIP Allowance 1,362.55 
2025 includes 184 F-18 E/F and 73 F-35C Aircraft 
Total Airfield Operations 1,293.47 

2025 SIP Allowance 1,362.55 
2028 164 F-18 E/F and 100 F-35C Aircraft 
Total Airfield Operations 1,276.11 

2025 SIP Allowance 1,362.55 
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In conclusion, the discussion below demonstrates conformity of the proposed action Alternative 2 based 
on 40 CFR 93.158(a)(1): "The total of direct and indirect emissions from the action are specifically 
identified and accounted for in the applicable SIP's attainment or maintenance demonstration." 

The NOx emissions generated from implementing Alternative 2 of the proposed F-35C homebasing 
action at NAS Lemoore would conform to the SIP because the net NOx emissions are covered by:  

• A Military Jet Increment for airfield operations in the emission inventory,  

• Appropriate “On-Road” Mobile Sources in the Air District emission inventory for commuter 
emissions,  and  

• Appropriate categories in the Air District emission inventory for construction emissions. 

Thus, all of the direct and indirect emissions associated with the proposed action are identified and 
accounted for in the 2007 Ozone Plan and 2008 PM2.5 Plan, which are approved as part of the California 
SIP. 

A final general conformity determination will be prepared and released for public comment prior to the 
publication of a Record of Decision for the EIS. 
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TAB A.  NET CHANGE IN EMISSIONS SUMMARY TABLES FOR ALTERNATIVES 1 AND 2

Table 1.  Alternative 1 Comparison of Baseline to Proposed Annual Operational Emissions, 2015‐2028 

Baseline

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 985.45 5,479.34 1,152.66 153.54 427.18 414.04 218,551

2016 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 948.50 5,371.48 1,131.03 148.54 412.59 399.89 211,568

Net Change: ‐36.95 ‐107.86 ‐21.63 ‐5.00 ‐14.59 ‐14.15 ‐6,984

de Minimis 10 NA 10 NA 100 100 NA

2017 ‐ 2018 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 948.23 5,368.26 1,130.66 148.54 412.60 399.90 211,568

Net Change: ‐37.21 ‐111.08 ‐22.00 ‐5.00 ‐14.59 ‐14.14 ‐6,984

de Minimis 10 NA 10 NA 100 100 NA

2019 includes 224 F‐18 E/F Aircraft 

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 952.69 5,482.43 1,149.98 148.83 416.66 403.72 214,548

Net Change: ‐32.76 3.09 ‐2.68 ‐4.71 ‐10.53 ‐10.32 ‐4,003

de Minimis 10 NA 10 NA 100 100 NA

2020 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 952.50 5,480.13 1,149.71 148.83 416.66 403.72 214,548

Net Change: ‐32.95 0.79 ‐2.94 ‐4.71 ‐10.52 ‐10.32 ‐4,003

de Minimis 10 NA 10 NA 100 100 NA

2021 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 952.35 5,478.20 1,149.48 148.83 416.67 403.73 214,548

Net Change: ‐33.10 ‐1.14 ‐3.17 ‐4.71 ‐10.52 ‐10.31 ‐4,003

de Minimis 10 NA 10 NA 100 100 NA

2022 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 913.87 5,264.87 1,109.30 143.49 401.49 389.02 207,115

Net Change: ‐71.58 ‐214.47 ‐43.36 ‐10.05 ‐25.69 ‐25.02 ‐11,436

de Minimis 10 NA 10 NA 100 100 NA

2023 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 875.41 5,051.91 1,070.01 138.20 386.38 374.37 199,748

Net Change: ‐110.04 ‐427.43 ‐82.64 ‐15.35 ‐40.80 ‐39.67 ‐18,804

de Minimis 10 NA 10 NA 100 100 NA

2024 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e
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Total Emissions 836.96 4,839.17 1,031.18 132.93 371.30 359.75 192,413

Net Change: ‐148.49 ‐640.17 ‐121.47 ‐20.62 ‐55.88 ‐54.29 ‐26,138

de Minimis 10 NA 10 NA 100 100 NA

2025 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 798.54 4,626.74 992.39 127.66 356.22 345.13 185,080

Net Change: ‐186.91 ‐852.60 ‐160.27 ‐25.89 ‐70.96 ‐68.91 ‐33,472

de Minimis 10 NA 10 NA 100 100 NA

2026 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 721.83 4,203.34 914.85 117.12 326.07 315.89 170,406

Net Change: ‐263.62 ‐1,276.00 ‐237.81 ‐36.43 ‐101.12 ‐98.15 ‐48,146

de Minimis 10 NA 10 NA 100 100 NA

2027‐2028 on Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 721.83 4,203.34 914.85 117.12 326.07 315.89 170,406

Net Change: ‐263.62 ‐1,276.00 ‐237.81 ‐36.43 ‐101.12 ‐98.15 ‐48,146

de Minimis 10 NA 10 NA 100 100 NA
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Table 2.  Alternative 2 Comparison of Baseline to Proposed Annual Operational Emissions, 2015‐2028

Baseline Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 985.45 5,479.34 1,152.66 153.54 427.18 414.04 218,551

2015 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 987.65 5,482.27 1,154.62 153.54 427.47 414.26 218,878

Net Change: 2.20 2.92 1.96 0.00 0.29 0.22 327

de Minimis 10 NA 10 NA 100 100 NA

2016 Emissions 

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 948.71 5,377.51 1,139.25 150.10 412.72 400.04 213,821

Net Change: ‐36.74 ‐101.83 ‐13.40 ‐3.45 ‐14.46 ‐14.00 ‐4,731

de Minimis 10 NA 10 NA 100 100 NA

2017 ‐ 2018 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 948.60 5,362.23 1,144.22 151.11 412.84 400.16 213,525

Net Change: ‐36.85 ‐117.11 ‐8.44 ‐2.44 ‐14.34 ‐13.88 ‐5,026

de Minimis 10 NA 10 NA 100 100 NA

2019 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 954.18 5,491.17 1,161.23 150.13 417.26 404.21 217,027

Net Change: ‐31.27 11.83 8.58 ‐3.42 ‐9.92 ‐9.83 ‐1,524

de Minimis 10 NA 10 NA 100 100 NA

2020 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 952.91 5,490.54 1,163.42 151.42 416.89 403.94 218,426

Net Change: ‐32.54 11.19 10.76 ‐2.12 ‐10.29 ‐10.10 ‐125

de Minimis 10 NA 10 NA 100 100 NA

2021 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 954.52 5,554.54 1,296.73 174.89 418.68 405.72 251,174

Net Change: ‐30.93 75.20 144.08 21.34 ‐8.50 ‐8.32 32,623

de Minimis 10 NA 10 NA 100 100 NA

2022 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 918.39 5,361.44 1,284.29 173.32 404.51 391.98 249,412

Net Change: ‐67.06 ‐117.90 131.64 19.77 ‐22.67 ‐22.06 30,860

de Minimis 10 NA 10 NA 100 100 NA

2023 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e
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Total Emissions 879.08 5,182.61 1,313.07 181.57 389.95 377.89 260,791

Net Change: ‐106.37 ‐296.73 160.41 28.02 ‐37.23 ‐36.15 42,240

de Minimis 10 NA 10 NA 100 100 NA

2024 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 841.14 4,987.72 1,304.59 181.84 375.36 363.75 261,332

Net Change: ‐144.31 ‐491.62 151.94 28.30 ‐51.82 ‐50.29 42,781

de Minimis 10 NA 10 NA 100 100 NA

2025 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 804.03 4,796.62 1,300.07 182.37 360.94 349.76 262,681

Net Change: ‐181.41 ‐682.72 147.41 28.83 ‐66.24 ‐64.28 44,130

de Minimis 10 NA 10 NA 100 100 NA

2026 Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 727.39 4,399.85 1,265.68 180.32 331.43 321.16 259,757

Net Change: ‐258.06 ‐1,079.49 113.02 26.78 ‐95.76 ‐92.88 41,206

de Minimis 10 NA 10 NA 100 100 NA

2027 onward Emissions

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 727.63 4,408.04 1,280.03 182.92 331.63 321.37 263,441

Net Change: ‐257.82 ‐1,071.31 127.38 29.38 ‐95.55 ‐92.67 44,890

de Minimis 10 NA 10 NA 100 100 NA
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TAB B.  SUMMARY OF BASELINE MOBILE SOURCE EMISSIONS

Table 1.  2015 No Action Alternative ‐ Baseline Mobile Source Emissions (also Alternative 1 2015 Mobile Source Emissions)

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐18 C/D 61.45 177.64 40.98 9.25 25.18 24.43 12,553
Engine Maintenance Runups 11.59 28.59 1.13 0.75 3.97 3.85 972

F‐18 E/F 745.98 4,825.63 959.28 124.10 332.26 322.30 167,994
Engine Maintenance Runups 141.79 292.67 106.07 14.05 52.48 50.90 19,414

H‐60 0.42 3.77 1.03 0.41 0.71 0.69 586
Engine Maintenance Runups 0.06 0.40 0.16 0.01 0.09 0.09 79

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334
Subtotal Aircraft 978.16 5,411.68 1,145.31 153.43 426.14 413.36 208,932
GSE 0.02 0.42 0.69 0.00 0.02 0.02 288
Fleet Vehicles 0.01 0.09 0.07 0.00 0.00 0.00 21
Total Airfield Operations 978.19 5,412.18 1,146.07 153.43 426.17 413.38 209,241
Commuters 7.26 67.16 6.58 0.12 1.01 0.66 9,310
Grand Total 985.45 5,479.34 1,152.66 153.54 427.18 414.04 218,551
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TAB C.  SUMMARY OF BASELINE MOBILE SOURCE EMISSIONS

Table 1. Alternative 2 2015 Mobile Source Emissions

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐18 C/D 61.45 177.64 40.98 9.25 25.18 24.43 12,553

Engine Maintenance Runups 11.59 28.59 1.13 0.75 3.97 3.85 972

F‐18 E/F 745.98 4,825.63 959.28 124.10 332.26 322.30 167,994

Engine Maintenance Runups 141.79 292.67 106.07 14.05 52.48 50.90 19,414

H‐60 0.42 3.77 1.03 0.41 0.71 0.69 586

Engine Maintenance Runups 0.06 0.40 0.16 0.01 0.09 0.09 79

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 978.16 5,411.68 1,145.31 153.43 426.14 413.36 208,932

GSE 0.02 0.42 0.69 0.00 0.02 0.02 288

Fleet Vehicles 0.01 0.09 0.07 0.00 0.00 0.00 21

Total Airfield Operations 978.19 5,412.18 1,146.07 153.43 426.17 413.38 209,241

Commuters 7.26 67.16 6.58 0.12 1.01 0.66 9,310

Construction 2.20 2.92 1.96 0.00 0.29 0.22 326.68

Grand Total 987.65 5,482.27 1,154.62 153.54 427.47 414.26 218,878
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TAB D.  2016 EMISSIONS

Table 1.  Alternative 1 Summary of 2016 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e
1F‐18 C/D 30.73 88.82 20.49 4.63 12.59 12.21 6,277

 Engine Maintenance Runups 5.80 14.29 0.56 0.37 1.99 1.93 486

F‐18 E/F 745.98 4,825.63 959.28 124.10 332.26 322.30 167,994

 Engine Maintenance Runups 141.79 292.67 106.07 14.05 52.48 50.90 19,414

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

H‐60 Helo (inc. engine maintenance) 0.48 4.17 1.19 0.42 0.81 0.79 665

Subtotal Aircraft 941.64 5,308.57 1,124.25 148.43 411.57 399.22 202,169

GSE 0.02 0.40 0.66 0.00 0.02 0.02 274

Fleet Vehicles 0.01 0.08 0.06 0.00 0.00 0.00 19

Total Airfield Operations 941.67 5,309.04 1,124.98 148.43 411.59 399.24 202,462

Commuters 6.83 62.43 6.05 0.11 1.00 0.65 9,105

Grand Total 948.50 5,371.48 1,131.03 148.54 412.59 399.89 211,568

Table 2.  Alternative 2 Summary of 2016 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 0.12 5.04 8.10 1.52 0.12 0.12 2,099

 Engine Maintenance Runups 0.006 0.247 0.034 0.029 0.002 0.002 40
1F‐18 C/D 30.73 88.82 20.49 4.63 12.59 12.21 6,277

 Engine Maintenance Runups 5.80 14.29 0.56 0.37 1.99 1.93 486

F‐18 E/F 745.98 4825.63 959.28 124.10 332.26 322.30 167,994

 Engine Maintenance Runups 141.79 292.67 106.07 14.05 52.48 50.90 19,414

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

H‐60 Helo (inc. engine maintenance) 0.48 4.17 1.19 0.42 0.81 0.79 665

Subtotal Aircraft 941.77 5,313.85 1,132.39 149.98 411.69 399.34 204,309

GSE 0.02 0.40 0.67 0.00 0.02 0.02 277

Fleet Vehicles 0.01 0.09 0.07 0.00 0.00 0.00 21

Total Airfield Operations 941.80 5,314.34 1,133.13 149.98 411.71 399.36 204,607

Commuters 6.91 63.17 6.12 0.12 1.01 0.67 9,214

Grand Total 948.71 5,377.51 1,139.25 150.10 412.72 400.04 213,821
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TAB E.  2017/2018 EMISSIONS

Table 1. Alternative 1 Summary of 2017‐2018 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e
1F‐18 C/D 30.73 88.82 20.49 4.63 12.59 12.21 6,277

1
Engine Maintenance Runups 5.80 14.29 0.56 0.37 1.99 1.93 486

F‐18 E/F 745.98 4,825.63 959.28 124.10 332.26 322.30 167,994

Engine Maintenance Runups 141.79 292.67 106.07 14.05 52.48 50.90 19,414

H‐60 Helo Ops (including engine maintenance) 0.48 4.17 1.19 0.42 0.81 0.79 665

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 941.64 5,308.57 1,124.25 148.43 411.57 399.22 202,169

GSE 0.02 0.40 0.66 0.00 0.02 0.02 274

Fleet Vehicles 0.01 0.08 0.06 0.00 0.00 0.00 19

Total Airfield Operations 941.67 5,309.04 1,124.98 148.43 411.59 399.24 202,462

Commuters 6.57 59.22 5.68 0.12 1.01 0.66 9,105

Grand Total 948.23 5,368.26 1,130.66 148.54 412.60 399.90 211,568

Table 2. Alternative 2 Summary of 2017‐2018 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 0.20 8.40 13.50 2.54 0.20 0.20 3,499

 Engine Maintenance Runups 0.011 0.412 0.056 0.049 0.003 0.003 67
1F‐18 C/D 30.73 88.82 20.49 4.63 12.59 12.21 6,277
1
Engine Maintenance Runups 5.80 14.29 0.56 0.37 1.99 1.93 486

F‐18 E/F 745.98 4825.63 959.28 124.10 332.26 322.30 167,994

Engine Maintenance Runups 141.79 292.67 106.07 14.05 52.48 50.90 19,414

H‐60 Helo Ops (including engine maintenance) 0.48 4.17 1.19 0.42 0.81 0.79 665

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 941.85 5,317.38 1,137.81 151.02 411.77 399.42 205,735

GSE 0.02 0.40 0.67 0.00 0.02 0.02 279

Fleet Vehicles 0.01 0.08 0.06 0.00 0.00 0.00 20

Total Airfield Operations 941.88 5,317.86 1,138.54 151.02 411.79 399.44 206,035

2017 Commuters 6.71 60.51 5.81 0.12 1.03 0.67 9,310

2018 Commuters 4.85 42.63 4.01 0.09 0.80 0.53 7,212      

2018 Construction 1.87 1.74 1.67 0.00 0.24 0.19 278

2017/2018 Grand Total 948.60 5,362.23 1,144.22 151.11 412.84 400.16 213,525
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TAB F.  2019 EMISSIONS

Table 1. Alternative 1 Summary of 2019 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐18 E/F 775.83 5,018.78 991.03 128.51 344.19 333.87 173,928

Engine Maintenance Runups 150.13 309.88 112.31 14.88 55.56 53.90 20,556
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 946.62 5,428.91 1,144.29 148.72 415.63 403.04 205,256

GSE 0.02 0.39 0.65 0.00 0.02 0.02 269

Fleet Vehicles 0.01 0.08 0.06 0.00 0.00 0.00 20

Total Airfield Operations 946.65 5,429.38 1,144.99 148.72 415.65 403.06 205,545

Commuters 6.04 53.05 4.99 0.11 1.00 0.66 9,003

Grand Total 952.69 5,482.43 1,149.98 148.83 416.66 403.72 214,547.85

Table 2. Alternative 2 Summary of 2019 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 0.10 4.20 6.75 1.27 0.10 0.10 1,749

 Engine Maintenance Runups 0.005 0.206 0.028 0.024 0.001 0.001 34

F‐18 E/F 775.83 5018.78 991.03 128.51 344.19 333.87 173,928

Engine Maintenance Runups 150.13 309.88 112.31 14.88 55.56 53.90 20,556
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 946.73 5433.32 1151.07 150.01 415.73 403.14 207,039

GSE 0.02 0.39 0.66 0.00 0.02 0.02 272

Fleet Vehicles 0.01 0.07 0.05 0.00 0.00 0.00 19

Total Airfield Operations 946.75 5,433.78 1,151.77 150.01 415.75 403.16 207,330

Commuters 6.16 54.08 5.08 0.12 1.02 0.67 9,190

Construction 1.26 3.30 4.38 0.00 0.48 0.38 508

Grand Total 954.18 5,491.17 1,161.23 150.13 417.26 404.21 217,027.12
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TAB G.  2020 EMISSIONS

Table 1.  Alternative 1 Summary of 2020 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐18 E/F 775.83 5,018.78 991.03 128.51 344.19 333.87 173,928

Engine Maintenance Runups 150.13 309.88 112.31 14.88 55.56 53.90 20,556
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 946.62 5,428.91 1,144.29 148.72 415.63 403.04 205,256

GSE 0.02 0.39 0.65 0.00 0.02 0.02 269

Fleet Vehicles 0.01 0.08 0.06 0.00 0.00 0.00 20

Total Airfield Operations 946.65 5,429.38 1,144.99 148.72 415.65 403.06 205,545

Commuters 5.86 50.75 4.72 0.11 1.00 0.66 9,003

Grand Total 952.50 5,480.13 1,149.71 148.83 416.66 403.72 214,548

Table 2.  Alternative 2 Summary of 2020 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 0.20 8.40 13.50 2.54 0.20 0.20 3,499

 Engine Maintenance Runups 0.011 0.412 0.056 0.049 0.003 0.003 67

F‐18 E/F 775.83 5018.78 991.03 128.51 344.19 333.87 173,928

Engine Maintenance Runups 150.13 309.88 112.31 14.88 55.56 53.90 20,556
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 946.84 5437.73 1157.84 151.30 415.83 403.24 208,822

GSE 0.02 0.40 0.66 0.00 0.02 0.02 275

Fleet Vehicles 0.01 0.06 0.04 0.00 0.00 0.00 19

Total Airfield Operations 946.86 5,438.19 1,158.55 151.30 415.86 403.26 209,116

Commuters 6.05 52.35 4.87 0.12 1.04 0.68 9,310

Grand Total 952.91 5,490.54 1,163.42 151.42 416.89 403.94 218,426
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TAB H.  2021 EMISSIONS

Table 1.  Alternative 1 Summary of 2021 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐18 E/F 775.83 5,018.78 991.03 128.51 344.19 333.87 173,928

Engine Maintenance Runups 150.13 309.88 112.31 14.88 55.56 53.90 20,556
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 946.62 5,428.91 1,144.29 148.72 415.63 403.04 205,256

GSE 0.02 0.39 0.65 0.00 0.02 0.02 269

Fleet Vehicles 0.01 0.08 0.06 0.00 0.00 0.00 20

Total Airfield Operations 946.65 5,429.38 1,144.99 148.72 415.65 403.06 205,545

Commuters 5.70 48.82 4.49 0.11 1.01 0.67 9,003

Grand Total 952.35 5,478.20 1,149.48 148.83 416.67 403.73 214,548

Table 2.  Alternative 2 Summary of 2021 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 1.75 71.94 146.71 25.93 1.93 1.93 35,741

 Engine Maintenance Runups 0.027 1.031 0.141 0.122 0.007 0.006 168

F‐18 E/F 775.83 5,018.78 991.03 128.51 344.19 333.87 173,928

Engine Maintenance Runups 150.13 309.88 112.31 14.88 55.56 53.90 20,556
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 948.39 5,501.89 1,291.14 174.77 417.57 404.98 241,166

GSE 0.02 0.46 0.77 0.00 0.02 0.02 318

Fleet Vehicles 0.01 0.06 0.04 0.00 0.00 0.00 20

Total Airfield Operations 948.42 5,502.41 1,291.95 174.77 417.59 405.00 241,504

Commuters 6.10 52.13 4.79 0.12 1.09 0.72 9,671

Grand Total 954.52 5,554.54 1,296.73 174.89 418.68 405.72 251,174
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TAB I.  2022 EMISSIONS

Table 1.  Alternative 1 Summary of 2022 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐18 E/F 745.97 4,825.59 957.41 124.00 332.13 322.16 167,853

Engine Maintenance Runups 141.79 292.67 106.07 14.05 52.48 50.90 19,414

H‐60 Helo Ops (including engine maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 908.42 5,218.52 1,104.44 143.38 400.48 388.34 198,039

GSE 0.02 0.37 0.62 0.00 0.02 0.02 259

Fleet Vehicles 0.01 0.07 0.05 0.00 0.00 0.00 19

Total Airfield Operations 908.44 5,218.96 1,105.11 143.38 400.50 388.36 198,317

Commuters 5.42 45.91 4.19 0.11 0.99 0.65 8,798

Grand Total 913.87 5,264.87 1,109.30 143.49 401.49 389.02 207,115

Table 2.  Alternative 2 Summary of 2022 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 2.02 84.18 166.01 29.53 2.34 2.34 40,711

 Engine Maintenance Runups 0.036 1.360 0.186 0.161 0.009 0.008 222

F‐18 E/F 745.97 4825.59 957.41 124.00 332.13 322.16 167,853

Engine Maintenance Runups 141.79 292.67 106.07 14.05 52.48 50.90 19,414

H‐60 Helo Ops (including engine maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 910.47 5304.06 1270.63 173.07 402.83 390.69 238,972

GSE 0.02 0.46 0.76 0.00 0.02 0.02 315

Fleet Vehicles 0.01 0.06 0.04 0.00 0.00 0.00 19

Total Airfield Operations 910.50 5,304.57 1,271.43 173.07 402.85 390.71 239,306

Commuters 5.89 49.77 4.53 0.12 1.08 0.71 9,623
Construction 2.00 7.10 8.34 0.12 0.58 0.55 483

Grand Total 918.39 5,361.44 1,284.29 173.32 404.51 391.98 249,412
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TAB J.  2023 EMISSIONS

Table 1.  Alternative 1 Summary of 2023 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐18 E/F 716.11 4,632.43 924.66 119.54 320.13 310.52 161,843

Engine Maintenance Runups 133.45 275.45 99.83 13.23 49.39 47.91 18,272

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 870.22 5,008.13 1,065.45 138.09 385.39 373.71 190,887

GSE 0.02 0.36 0.60 0.00 0.02 0.02 248

Fleet Vehicles 0.01 0.07 0.05 0.00 0.00 0.00 19

Total Airfield Operations 870.24 5,008.56 1,066.09 138.09 385.41 373.73 191,154

Commuters 5.17 43.35 3.92 0.11 0.97 0.64 8,594

Grand Total 875.41 5,051.91 1,070.01 138.20 386.38 374.37 199,748

Table 2.  Alternative 2 Summary of 2023 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 2.95 123.21 242.12 43.11 3.41 3.41 59,427

 Engine Maintenance Runups 0.054 2.061 0.282 0.244 0.013 0.013 337

F‐18 E/F 716.11 4,632.43 924.66 119.54 320.13 310.52 161,843

Engine Maintenance Runups 133.45 275.45 99.83 13.23 49.39 47.91 18,272
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 873.22 5,133.41 1,307.85 181.44 388.82 377.14 250,650

GSE 0.02 0.48 0.79 0.00 0.02 0.02 330

Fleet Vehicles 0.01 0.06 0.04 0.00 0.00 0.00 20

Total Airfield Operations 873.25 5,133.94 1,308.68 181.44 388.85 377.16 251,000

Commuters 5.83 48.67 4.38 0.12 1.10 0.73 9,791

Grand Total 879.08 5,182.61 1,313.07 181.57 389.95 377.89 260,791

Appendix 1D 1D-41 February 2013



TAB K. 2024 EMISSIONS

Table 1.  Alternative 1 Summary of 2024 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐18 E/F 686.26 4,439.27 892.34 115.10 308.16 298.91 155,865

Engine Maintenance Runups 125.11 258.23 93.59 12.40 46.30 44.91 17,130
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 832.02 4,797.76 1,026.89 132.82 370.34 359.10 183,767

GSE 0.01 0.34 0.57 0.00 0.02 0.02 238

Fleet Vehicles 0.01 0.06 0.04 0.00 0.00 0.00 19

Total Airfield Operations 832.04 4,798.17 1,027.50 132.82 370.36 359.12 184,024

Commuters 4.92 41.00 3.68 0.11 0.94 0.62 8,389

Grand Total 836.96 4,839.17 1,031.18 132.93 371.30 359.75 192,413

Table 2.  Alternative 2 Summary of 2024 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 3.35 139.90 272.33 48.60 3.87 3.87 66,989

 Engine Maintenance Runups 0.066 2.514 0.344 0.298 0.016 0.015 411

F‐18 E/F 686.26 4,439.27 892.34 115.10 308.16 298.91 155,865

Engine Maintenance Runups 125.11 258.23 93.59 12.40 46.30 44.91 17,130
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 835.44 4,940.17 1,299.57 181.72 374.22 362.99 251,167

GSE 0.02 0.48 0.80 0.00 0.02 0.02 331

Fleet Vehicles 0.01 0.06 0.04 0.00 0.00 0.00 19

Total Airfield Operations 835.46 4,940.71 1,300.40 181.72 374.25 363.02 251,517

Commuters 5.67 47.01 4.20 0.12 1.11 0.73 9,815

Grand Total 841.14 4,987.72 1,304.59 181.84 375.36 363.75 261,332
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TAB L.  2025 EMISSIONS

Table 1. Alternative 1  Summary of 2025 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐18 E/F 656.40 4,246.11 860.03 110.66 296.19 287.30 149,888

Engine Maintenance Runups 116.77 241.02 87.35 11.57 43.22 41.92 15,988
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 793.82 4,587.38 988.33 127.56 355.28 344.50 176,648

GSE 0.01 0.33 0.55 0.00 0.02 0.02 228

Fleet Vehicles 0.01 0.06 0.04 0.00 0.00 0.00 20

Total Airfield Operations 793.85 4,587.78 988.92 127.56 355.30 344.52 176,895

Commuters 4.69 38.96 3.47 0.10 0.92 0.61 8,185

Grand Total 798.54 4,626.74 992.39 127.66 356.22 345.13 185,080

Table 2. Alternative 2  Summary of 2025 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 3.77 157.42 303.89 54.33 4.35 4.35 74,901

 Engine Maintenance Runups 0.079 3.009 0.411 0.357 0.019 0.018 492

F‐18 E/F 656.40 4,246.11 860.03 110.66 296.19 287.30 149,888

Engine Maintenance Runups 116.77 241.02 87.35 11.57 43.22 41.92 15,988
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 797.67 4,747.82 1,292.63 182.25 359.65 348.87 252,040

GSE 0.02 0.48 0.80 0.00 0.02 0.02 332

Fleet Vehicles 0.01 0.06 0.04 0.00 0.00 0.00 20

Total Airfield Operations 797.70 4,748.35 1,293.47 182.25 359.67 348.89 252,392

Commuters 5.55 45.73 4.04 0.12 1.11 0.73 9,863

Construction 0.79 2.54 2.56 0.00 0.15 0.14 426

Grand Total 804.03 4,796.62 1,300.07 182.37 360.94 349.76 262,680.87

Appendix 1D 1D-43 February 2013



TAB M.  2026 EMISSIONS

Table 1.  Alternative 1 Summary of 2026 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐18 E/F 596.68 3,859.79 795.28 101.77 272.25 264.09 137,928

Engine Maintenance Runups 100.09 206.59 74.88 9.92 37.04 35.93 13,704
H‐60 Helo Ops (including 

engine maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 717.43 4,166.63 911.10 117.02 325.17 315.30 162,404

GSE 0.01 0.30 0.50 0.00 0.01 0.01 207

Fleet Vehicles 0.01 0.06 0.04 0.00 0.00 0.00 19

Total Airfield Operations 717.45 4,166.99 911.64 117.02 325.19 315.31 162,630

Commuters 4.38 36.35 3.21 0.10 0.88 0.58 7,775

Grand Total 721.83 4,203.34 914.85 117.12 326.07 315.89 170,406

Table 2.  Alternative 2 Summary of 2026 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 4.40 184.17 349.33 62.72 5.08 5.08 86,454

 Engine Maintenance Runups 0.103 3.915 0.535 0.464 0.025 0.024 640

F‐18 E/F 596.68 3,859.79 795.28 101.77 272.25 264.09 137,928

Engine Maintenance Runups 100.09 206.59 74.88 9.92 37.04 35.93 13,704
H‐60 Helo Ops (including 

engine maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 721.93 4,354.71 1,260.96 180.20 330.28 320.40 249,498

GSE 0.02 0.48 0.79 0.00 0.02 0.02 329

Fleet Vehicles 0.01 0.06 0.03 0.00 0.00 0.00 19

Total Airfield Operations 721.95 4355.25 1261.79 180.20 330.31 320.43 249846

Commuters 5.44 44.61 3.89 0.13 1.12 0.74 9,912

Grand Total 727.39 4399.85 1265.68 180.32 331.43 321.16 259757
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TAB N.  2027/2028 EMISSIONS

Table 1.  Alternative 1 Summary of 2027‐2028 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐18 E/F 596.68 3,859.79 795.28 101.77 272.25 264.09 137,928

Engine Maintenance Runups 100.09 206.59 74.88 9.92 37.04 35.93 13,704
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 717.43 4,166.63 911.10 117.02 325.17 315.30 162,404

GSE 0.01 0.30 0.50 0.00 0.01 0.01 207

Fleet Vehicles 0.01 0.06 0.04 0.00 0.00 0.00 19

Total Airfield Operations 717.45 4,166.99 911.64 117.02 325.19 315.31 162,630

Commuters 4.38 36.35 3.21 0.10 0.88 0.58 7,775

Grand Total 721.83 4,203.34 914.85 117.12 326.07 315.89 170,406

Table 2.  Alternative 2 Summary of 2027‐2028 Mobile Source Emissions.

Source VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 4.58 191.76 363.61 65.29 5.28 5.28 90,003

 Engine Maintenance Runups 0.108 4.122 0.563 0.489 0.026 0.025 674

F‐18 E/F 596.68 3,859.79 795.28 101.77 272.25 264.09 137,928

Engine Maintenance Runups 100.09 206.59 74.88 9.92 37.04 35.93 13,704
H‐60 Helo Ops (including engine 

maintenance) 3.79 17.27 4.29 0.47 4.44 4.18 3,438

Transients 16.87 82.99 36.65 4.85 11.44 11.09 7,334

Subtotal Aircraft 722.12 4,362.52 1,275.27 182.80 330.48 320.60 253,080

GSE 0.02 0.48 0.80 0.00 0.02 0.02 334

Fleet Vehicles 0.01 0.06 0.03 0.00 0.00 0.00 19

Total Airfield Operations 722.14 4,363.05 1,276.11 182.80 330.50 320.62 253,433

Commuters 5.48 44.98 3.92 0.13 1.13 0.75 10,008

Grand Total 727.63 4,408.04 1,280.03 182.92 331.63 321.37 263,441
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TAB O.  F‐18 C/D EMISSIONS CALCULATIONS

Table 1.  2015 Baseline Fleet FA‐18C/D Operations    20 aircraft

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations

Taxi/Idle Out 3,393 21.842 52.019 0.503 0.798 5.295 1,080 37.05 88.25 0.85 1.35 8.98 1,832
Departure 3,393 0.170 17.842 12.547 2.017 0.670 3,094 0.29 30.27 21.29 3.42 1.14 5,250
Straight‐In Arrival 542 0.285 1.731 4.723 1.252 3.704 1,935 0.08 0.47 1.28 0.34 1.00 524
OH & Carrier Break Arrival 2,850 0.161 0.739 3.642 0.892 2.453 1,379 0.23 1.05 5.19 1.27 3.50 1,965
Touch and Go 0 0.221 0.853 11.772 1.373 2.706 2,124 0.00 0.00 0.00 0.00 0.00 0
GCA Box 110 0.752 3.474 30.653 4.199 9.441 6,493 0.04 0.19 1.68 0.23 0.52 355
FCLP 2,204 0.270 1.127 9.210 1.607 3.888 2,485 0.30 1.24 10.15 1.77 4.28 2,739
Taxi/Idle In 3,393 10.768 25.874 0.261 0.403 2.670 546 18.27 43.90 0.44 0.68 4.53 927
Hot Refuel 509 20.427 48.221 0.407 0.716 4.842 964 5.20 12.27 0.10 0.18 1.23 245

  Total in Tons/Year 61.45 177.64 40.98 9.25 25.18
Total in Metric Tons/Year 12,553

5 Flight operations from LemooreDataValidationSec5‐With noaction added 20110404.xlsx  (Wyle Labs, 2011)

Table 2.  2016‐2018 Baseline Fleet FA‐18C/D Operations  10 aircraft

 
Total

Number of HC CO NOx 4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

Taxi/Idle Out 1,697 21.842 52.019 0.503 0.798 5.295 1,080 18.53 44.13 0.43 0.68 4.49 916
Departure 1,697 0.170 17.842 12.547 2.017 0.670 3,094 0.14 15.13 10.64 1.71 0.57 2,625
Straight‐In Arrival 271 0.285 1.731 4.723 1.252 3.704 1,935 0.04 0.23 0.64 0.17 0.50 262
OH & Carrier Break Arrival 1,425 0.161 0.739 3.642 0.892 2.453 1,379 0.11 0.53 2.59 0.64 1.75 983
Touch and Go 0 0.221 0.853 11.772 1.373 2.706 2,124 0.00 0.00 0.00 0.00 0.00 0
GCA Box 55 0.752 3.474 30.653 4.199 9.441 6,493 0.02 0.10 0.84 0.11 0.26 178
FCLP 1,102 0.270 1.127 9.210 1.607 3.888 2,485 0.15 0.62 5.07 0.89 2.14 1,369
Taxi/Idle In 1,697 10.768 25.874 0.261 0.403 2.670 546 9.13 21.95 0.22 0.34 2.26 464
Hot Refuel 254 20.427 48.221 0.407 0.716 4.842 964 2.60 6.14 0.05 0.09 0.62 123

  Total in Tons/Year 30.73 88.82 20.49 4.63 12.59
Total in Metric Tons/Year 6,277

Emissions in lbs/op Annual Emissions

Emissions in lbs/op

Type of 

Operation

Type of 
Operation
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Table 3. 2015  Baseline 20 Fleet F‐18C/D Aircraft  ‐ Engine Maintenance Runups  20 = Fleet

Aircraft Location Annual Duration
Reported Modeled (minutes) FFR, lb/hr Fuel Use lb EIHC EICO EINOx EISO2 EIPM EICO2 HC CO NOx SO2 PM CO2

APU Use On 4 197 13.13 0.25 2 6.25 2.04 0.22 3170 4.08 32.68 102.11 33.33 3.59 51791
FA‐18C/D Fleet In‐Frame/Outdoor 1244 30 min. @ idle 66% 30 624.00 312.00 58.18 137.34 1.16 2.04 13.79 2747 22581.29 53305.50 450.23 791.78 5352.29 1066188

Low Power 7 min. @ 80% 80% 7 2127.00 248.15 1.05 9.78 4.74 2.04 8.12 3140 324.13 3019.07 1463.23 629.75 2506.63 969314
APU Use On 4 197 13.13 0.25 2 6.25 2.04 0.22 3170 0.10 0.79 2.46 0.80 0.09 1249
In‐Frame/ 30 10–20 min. @ idle 66% 15 624.00 156.00 58.18 137.34 1.16 2.04 13.79 2747 272.28 642.75 5.43 9.55 64.54 12856
Outdoor 1–2 min. Mil power 97% 1.5 8587.0 214.68 0.31 1.05 25.16 2.04 2.81 3156 2.00 6.76 162.04 13.14 18.10 20325

High Power 30 sec. Afterburner ‐ 0.5 28397.00 236.64 0.13 23.12 9.22 2.04 ND 3122 0.92 164.13 65.46 14.48 ND 22164

Total Fleet Emissions in Tons/yr 11.59 28.59 1.13 0.75 3.97
Total Fleet Emissions in Metric Tons/yr 972

6 Engine Maintenance Run Up Data from LemoreDataValidationSec6‐MaintenanceRunups20110124.xlsx,  Wyle Labs, 2011.

Table 4. 2016‐2018  10 Fleet F‐18C/D Aircraft  ‐ Engine Maintenance Runups  10 = Fleet

Aircraft Location Annual Duration
Reported Modeled (minutes) FFR, lb/hr Fuel Use lb EIHC EICO EINOx EISO2 EIPM EICO2 HC CO NOx SO2 PM CO2

APU Use On 4 197 13.13 0.25 2 6.25 2.04 0.22 3170 2.04 16.34 51.06 16.66 1.80 25896
FA‐18C/D Fleet In‐Frame/Outdoor 622 30 min. @ idle 66% 30 624.00 312.00 58.18 137.34 1.16 2.04 13.79 2747 11290.64 26652.75 225.11 395.89 2676.14 533094

Low Power 7 min. @ 80% 80% 7 2127.00 248.15 1.05 9.78 4.74 2.04 8.12 3140 162.07 1509.54 731.62 314.87 1253.32 484657
APU Use On 4 197 13.13 0.25 2 6.25 2.04 0.22 3170 0.05 0.39 1.23 0.40 0.04 624
In‐Frame/ 15 10–20 min. @ idle 66% 15 624.00 156.00 58.18 137.34 1.16 2.04 13.79 2747 136.14 321.38 2.71 4.77 32.27 6428
Outdoor 1–2 min. Mil power 97% 1.5 8587.0 214.68 0.31 1.05 25.16 2.04 2.81 3156 1.00 3.38 81.02 6.57 9.05 10163

High Power 30 sec. Afterburner ‐ 0.5 28397.00 236.64 0.13 23.12 9.22 2.04 ND 3122 0.46 82.07 32.73 7.24 ND 11082

Total Fleet Emissions i 5.80 14.29 0.56 0.37 1.99
Total Fleet Emissions in Metric Tons/yr 486

Future Years

post 2018:  All FA‐18 C/D aircraft removed

Emissions (lbs)

Name 
Power Setting

Single Engine Operations Emissions in lbs/1000 lbs fuel

Single Engine Operations Emissions in lbs/1000 lbs fuel Emissions (lbs)

Power Setting
Name 
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TAB P.  F‐18 E/F EMISSION CALCULATIONS

Table 1.  2015 ‐2018 FA‐18E/F Operations 214 aircraft total 

Total
Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

Taxi/Idle Out 29,573 27.257 41.178 1.442 0.892 5.452 1304 403.04 608.88 21.32 13.19 80.62 19,284

Departure 29,573 4.571 255.849 22.880 2.657 1.084 3707 67.60 3,783.11 338.31 39.29 16.03 54,819

Straight‐In Arrival 4,733 0.102 0.708 11.803 1.706 5.692 2670 0.24 1.67 27.93 4.04 13.47 6,320

Overhead Break Arrival 6,982 0.080 0.479 9.813 1.357 4.364 2123 0.28 1.67 34.26 4.74 15.24 7,412

Carrier Break Arrival 17,859 0.082 0.492 10.073 1.393 4.480 2179 0.73 4.39 89.95 12.44 40.00 19,460

Touch and Go 6,614 0.104 0.614 24.198 1.766 3.836 2758 0.34 2.03 80.02 5.84 12.69 9,120

GCA Box 1,283 0.374 2.263 74.851 6.364 15.880 9943 0.24 1.45 48.02 4.08 10.19 6,378

FCLP 31,276 0.116 0.690 18.576 1.965 5.614 3072 1.81 10.79 290.49 30.73 87.79 48,039

Demonstration sorties 96 0.941 5.492 299.456 16.004 21.810 24948 0.05 0.26 14.37 0.77 1.05 1,198

Taxi/Idle In 29,573 13.403 20.353 0.747 0.453 2.771 663 198.18 300.94 11.04 6.69 40.98 9,808

Hot Refuel 4,436 33.127 49.784 1.612 1.034 6.409 1508 73.47 110.42 3.58 2.29 14.22 3,344

  Total in Tons/Year 745.98 4,825.63 959.28 124.10 332.26

Total in Metric Tons/Year 167,994
5 Flight operations from LemooreDataValidationSec5‐With noaction added 20110404.xlsx   (Wyle Labs, 2011)

Table 2.   2019 ‐2021 FA‐18E/F Operations 224 aircraft total 

Total
Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

Taxi/Idle Out 30,758 27.257 41.178 1.442 0.892 5.452 1304 419.18 633.28 22.17 13.72 83.85 20,057
Departure 30,758 4.571 255.849 22.880 2.657 1.084 3707 70.30 3,934.69 351.87 40.87 16.68 57,016
Straight‐In Arrival 4,923 0.102 0.708 11.803 1.706 5.692 2670 0.25 1.74 29.05 4.20 14.01 6,573
Overhead Break Arrival 7,262 0.080 0.479 9.813 1.357 4.364 2123 0.29 1.74 35.63 4.93 15.85 7,709
Carrier Break Arrival 18,574 0.082 0.492 10.073 1.393 4.480 2179 0.76 4.57 93.55 12.94 41.61 20,240
Touch and Go 6,614 0.104 0.614 24.198 1.766 3.836 2758 0.34 2.03 80.02 5.84 12.69 9,120
GCA Box 1,321 0.374 2.263 74.851 6.364 15.880 9943 0.25 1.50 49.45 4.20 10.49 6,569
FCLP 32,268 0.116 0.690 18.576 1.965 5.614 3072 1.86 11.13 299.71 31.70 90.58 49,563
Demonstration sorties 96 0.94 5.49 299.46 16.00 21.81 24,948 0.05 0.26 14.37 0.77 1.05 1,198
Taxi/Idle In 30,758 13.403 20.353 0.747 0.453 2.771 663 206.12 313.00 11.48 6.96 42.62 10,201
Hot Refuel 4,614 33.127 49.784 1.612 1.034 6.409 1508 76.42 114.84 3.72 2.39 14.79 3,478

  Total in Tons/Year 775.83 5,018.78 991.03 128.51 344.19
Total in Metric Tons/Year 173,928

Table 3.   2022 FA‐18E/F Operations 214 aircraft total 

Total
Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

Taxi/Idle Out 29,573 27.257 41.178 1.442 0.892 5.452 1304 403.04 608.88 21.32 13.19 80.62 19,284
Departure 29,573 4.571 255.849 22.880 2.657 1.084 3707 67.60 3,783.11 338.31 39.29 16.03 54,819
Straight‐In Arrival 4,733 0.102 0.708 11.803 1.706 5.692 2670 0.24 1.67 27.93 4.04 13.47 6,320
Overhead Break Arrival 6,982 0.080 0.479 9.813 1.357 4.364 2123 0.28 1.67 34.26 4.74 15.24 7,412
Carrier Break Arrival 17,859 0.082 0.492 10.073 1.393 4.480 2179 0.73 4.39 89.95 12.44 40.00 19,460
Touch and Go 6,614 0.104 0.614 24.198 1.766 3.836 2758 0.34 2.03 80.02 5.84 12.69 9,120
GCA Box 1,283 0.374 2.263 74.851 6.364 15.880 9943 0.24 1.45 48.02 4.08 10.19 6,378
FCLP 31,276 0.116 0.690 18.576 1.965 5.614 3072 1.81 10.79 290.49 30.73 87.79 48,039
Demonstration sorties 84 0.94 5.49 299.46 16.00 21.81 24,948 0.04 0.23 12.51 0.67 0.91 1,042
Taxi/Idle In 29,573 13.403 20.353 0.747 0.453 2.771 663 198.18 300.94 11.04 6.69 40.98 9,808
Hot Refuel 4,436 33.127 49.784 1.612 1.034 6.409 1508 73.47 110.42 3.58 2.29 14.22 3,344

  Total in Tons/Year 745.97 4,825.59 957.41 124.00 332.13
Total in Metric Tons/Year 167,853

Table 4.   2023 FA‐18E/F Operations 204 aircraft total 

Total
Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

Taxi/Idle Out 28,388 27.257 41.178 1.442 0.892 5.452 1304 386.89 584.49 20.46 12.66 77.39 18,512
Departure 28,388 4.571 255.849 22.880 2.657 1.084 3707 64.89 3,631.54 324.76 37.72 15.39 52,623
Straight‐In Arrival 4,543 0.102 0.708 11.803 1.706 5.692 2670 0.23 1.61 26.81 3.88 12.93 6,066
Overhead Break Arrival 6,702 0.080 0.479 9.813 1.357 4.364 2123 0.27 1.61 32.88 4.55 14.62 7,115
Carrier Break Arrival 17,144 0.082 0.492 10.073 1.393 4.480 2179 0.70 4.21 86.34 11.94 38.40 18,681
Touch and Go 6,614 0.104 0.614 24.198 1.766 3.836 2758 0.34 2.03 80.02 5.84 12.69 9,120
GCA Box 1,245 0.374 2.263 74.851 6.364 15.880 9943 0.23 1.41 46.58 3.96 9.88 6,188
FCLP 30,283 0.116 0.690 18.576 1.965 5.614 3072 1.75 10.44 281.27 29.75 85.00 46,514
Demonstration sorties 77 0.94 5.49 299.46 16.00 21.81 24,948 0.04 0.21 11.50 0.61 0.84 958
Taxi/Idle In 28,388 13.403 20.353 0.747 0.453 2.771 663 190.24 288.89 10.60 6.42 39.33 9,415
Hot Refuel 4,258 33.127 49.784 1.612 1.034 6.409 1508 70.53 106.00 3.43 2.20 13.65 3,210

  Total in Tons/Year 716.11 4,632.43 924.66 119.54 320.13
Total in Metric Tons/Year 161,843

Type of 
Operation

Type of 
Operation

Type of 
Operation

Type of 
Operation

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions
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Table 5.   2024 FA‐18E/F Operations 194 aircraft total 

Total
Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

Taxi/Idle Out 27,203 27.257 41.178 1.442 0.892 5.452 1304 370.74 560.09 19.61 12.13 74.16 17,739
Departure 27,203 4.571 255.849 22.880 2.657 1.084 3707 62.18 3,479.96 311.20 36.14 14.75 50,427
Straight‐In Arrival 4,354 0.102 0.708 11.803 1.706 5.692 2670 0.22 1.54 25.69 3.71 12.39 5,813
Overhead Break Arrival 6,422 0.080 0.479 9.813 1.357 4.364 2123 0.26 1.54 31.51 4.36 14.01 6,818
Carrier Break Arrival 16,428 0.082 0.492 10.073 1.393 4.480 2179 0.67 4.04 82.74 11.44 36.80 17,901
Touch and Go 6,614 0.104 0.614 24.198 1.766 3.836 2758 0.34 2.03 80.02 5.84 12.69 9,120
GCA Box 1,206 0.374 2.263 74.851 6.364 15.880 9943 0.23 1.37 45.15 3.84 9.58 5,997
FCLP 29,290 0.116 0.690 18.576 1.965 5.614 3072 1.69 10.10 272.05 28.78 82.22 44,989
Demonstration sorties 73 0.94 5.49 299.46 16.00 21.81 24,948 0.03 0.20 10.92 0.58 0.80 910
Taxi/Idle In 27,203 13.403 20.353 0.747 0.453 2.771 663 182.30 276.83 10.16 6.16 37.69 9,022
Hot Refuel 4,080 33.127 49.784 1.612 1.034 6.409 1508 67.59 101.57 3.29 2.11 13.08 3,076

  Total in Tons/Year 686.26 4,439.27 892.34 115.10 308.16
Total in Metric Tons/Year 155,865

Table 6.   2025 FA‐18E/F Operations 184 aircraft total 

Total
Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

Taxi/Idle Out 26,018 27.257 41.178 1.442 0.892 5.452 1304 354.59 535.70 18.75 11.60 70.93 16,966
Departure 26,018 4.571 255.849 22.880 2.657 1.084 3707 59.47 3,328.39 297.65 34.57 14.11 48,230
Straight‐In Arrival 4,164 0.102 0.708 11.803 1.706 5.692 2670 0.21 1.47 24.58 3.55 11.85 5,560
Overhead Break Arrival 6,142 0.080 0.479 9.813 1.357 4.364 2123 0.25 1.47 30.14 4.17 13.40 6,520
Carrier Break Arrival 15,713 0.082 0.492 10.073 1.393 4.480 2179 0.64 3.86 79.14 10.94 35.20 17,122
Touch and Go 6,614 0.104 0.614 24.198 1.766 3.836 2758 0.34 2.03 80.02 5.84 12.69 9,120
GCA Box 1,168 0.374 2.263 74.851 6.364 15.880 9943 0.22 1.32 43.72 3.72 9.27 5,807
FCLP 28,297 0.116 0.690 18.576 1.965 5.614 3072 1.64 9.76 262.83 27.80 79.43 43,464
Demonstration sorties 69 0.94 5.49 299.46 16.00 21.81 24,948 0.03 0.19 10.35 0.55 0.75 862
Taxi/Idle In 26,018 13.403 20.353 0.747 0.453 2.771 663 174.36 264.77 9.71 5.89 36.05 8,629
Hot Refuel 3,903 33.127 49.784 1.612 1.034 6.409 1508 64.64 97.15 3.15 2.02 12.51 2,942

  Total in Tons/Year 656.40 4,246.11 860.03 110.66 296.19
Total in Metric Tons/Year 149,888

Table 7.   2026 ‐2028 FA‐18E/F Operations 164 aircraft total 

Total
Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

Taxi/Idle Out 23,649 27.257 41.178 1.442 0.892 5.452 1304 322.29 486.90 17.05 10.55 64.47 15,421
Departure 23,649 4.571 255.849 22.880 2.657 1.084 3707 54.05 3,025.23 270.54 31.42 12.82 43,837
Straight‐In Arrival 3,809 0.102 0.708 11.803 1.706 5.692 2670 0.19 1.35 22.48 3.25 10.84 5,086
Overhead Break Arrival 5,597 0.080 0.479 9.813 1.357 4.364 2123 0.22 1.34 27.46 3.80 12.21 5,942
Carrier Break Arrival 14,242 0.082 0.492 10.073 1.393 4.480 2179 0.58 3.50 71.73 9.92 31.90 15,519
Touch and Go 6,614 0.104 0.614 24.198 1.766 3.836 2758 0.34 2.03 80.02 5.84 12.69 9,120
GCA Box 1,092 0.374 2.263 74.851 6.364 15.880 9943 0.20 1.24 40.87 3.47 8.67 5,429
FCLP 26,312 0.116 0.690 18.576 1.965 5.614 3072 1.52 9.08 244.39 25.85 73.86 40,415
Demonstration sorties 60 0.94 5.49 299.46 16.00 21.81 24,948 0.03 0.17 9.06 0.48 0.66 754
Taxi/Idle In 23,649 13.403 20.353 0.747 0.453 2.771 663 158.48 240.65 8.83 5.35 32.77 7,843
Hot Refuel 3,547 33.127 49.784 1.612 1.034 6.409 1508 58.76 88.30 2.86 1.83 11.37 2,674

  Total in Tons/Year 596.68 3,859.79 795.28 101.77 272.25
Total in Metric Tons/Year 137,928

Type of 

Operation
Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions
Operation

Type of 

Type of 
Operation
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Table 8.  Baseline 2015 FA‐18E/F Aircraft Engine Maintenance Runups 170 = Fleet 44 = FRS

Aircraft Annual Power Setting Duration

Reported Modeled (minutes) FFR, lb/hr Fuel Use lb EIHC EICO EINOx EISO2 EIPM EICO2 HC CO NOx SO2 PM CO2

On 4 197 13.13 0.25 2 6.25 2.04 0.22 3170 28.95 231.57 723.65 236.20 25.47 367034
FA‐18E/F Fleet 8816 30 min. @ idle 63% 30 695.25 347.63 65.33 98.18 3.18 2.04 12.64 2973 200214.37 300888.52 9745.63 6251.91 38737.33 9112006

7 min. @ 80% 80% 7 3078.62 359.17 0.14 1.86 8.98 2.04 8.78 3205 443.30 5889.62 28434.84 6459.59 27801.55 10148103

On 4 197 13.13 0.25 2 6.25 2.04 0.22 3170 0.67 5.33 16.66 5.44 0.59 8451
203 10–20 min. @ idle 63% 15 695.25 173.81 65.33 98.18 3.18 2.04 12.64 2973 2305.10 3464.18 112.20 71.98 445.99 104908

1–2 min. Mil power 94% 1.5 11768.0 294.2 0.1 0.7 38.2 2.04 2.8 3180.0 7.17 41.81 2279.61 121.83 166.03 189918
30 sec. Afterburner 95% 0.5 16205.93 135.05 112.56 85.32 11.37 2.04 ND 2822 3085.84 2339.05 311.71 55.93 ND 77365

Total Fleet Emissions in Tons/yr 103.04 156.43 20.81 6.60 33.59
Total Fleet Emissions in Metric Tons/yr 9075

Aircraft Annual Power Setting Duration
Reported Modeled (minutes) FFR, lb/hr Fuel Use lb EIHC EICO EINOx EISO2 EIPM EICO2 HC CO NOx SO2 PM CO2

On 4 197 13.13 0.25 2 6.25 2.04 0.22 3170 6.86 54.84 171.39 55.94 6.03 86929
2088 30 min. @ idle 63% 30 695.25 347.63 65.33 98.18 3.18 2.04 12.64 2973 47419.19 71263.07 2308.17 1480.72 9174.63 2158107

7 min. @ 80% 80% 7 3078.62 359.17 0.14 1.86 8.98 2.04 8.78 3205 104.99 1394.91 6734.57 1529.90 6584.58 2403498

On 4 197 13.13 0.25 2 6.25 2.04 0.22 3170 0.20 1.58 4.93 1.61 0.17 2498
60 10–20 min. @ idle 63% 15 695.25 173.81 65.33 98.18 3.18 2.04 12.64 2973 681.31 1023.89 33.16 21.27 131.82 31007

1–2 min. Mil power 94% 1.5 11768.0 294.2 0.1 0.7 38.2 2.04 2.8 3180.0 2.12 12.36 673.78 36.01 49.07 56133

30 sec. Afterburner 95% 0.5 16205.93 135.05 112.56 85.32 11.37 2.04 ND 2822 912.07 691.34 92.13 16.53 ND 22867

Total FRS Emissions in Tons/yr 24.56 37.22 5.01 1.57 7.97
Total in Metric Tons/yr 2160

# Annual Duration

Aircraft Tests (minutes) EIHC EICO EINOx EISO2 EIPM EICO2 HC CO NOx SO2 PM CO2

FA‐18E/F 236 ‐ ‐ 207 90.70 617.70 578.50 41.82 78.70 64289 21385.93 145645.94 136403.07 9860.63 18556.48 15158472

Indoor Test Cells  89 114 78.22 587.18 270.16 21.32 36.72 32204 6978.20 52383.80 24101.65 1901.83 3275.88 2873015

  Total Test Cell Emissions in Tons/yr 14.18 99.01 80.25 5.88 10.92

Total Test Cell Emissions in Metric Tons/yr 8179

Grand Total Tons/yr 141.79 292.67 106.07 14.05 52.48

Grand Total Metric Tons/yr 19414

Table 9.  Baseline 2015  FA‐18E/F Aircraft Engine Indoor Test Cell Operations

# Annual Duration

Aircraft Tests (minutes) EIHC EICO EINOx EISO2 EIPM EICO2 HC CO NOx SO2 PM CO2

FA‐18E/F 366 ‐ ‐ 207 90.70 617.70 578.50 41.82 78.70 64289 33196.20 226078.20 211731.00 15306.12 28804.20 23529664
Indoor Test Cells  138 114 78.22 587.18 270.16 21.32 36.72 32204 10794.36 81030.84 37282.08 2941.88 5067.36 4444175

  Total Test Cell Emissions in Tons/yr 22.00 153.55 124.51 9.12 16.94
Total Test Cell Emissions in Metric Tons/yr 12689

6 Engine Maintenance Run Up Data from LemoreDataValidationSec6‐MaintenanceRunups20110124.xlsx,  Wyle Labs, 2011 and indoor test cell data from AESO Memorandum Report No. 2000‐22, Revision A, March 2011 and email 
communication with Lyn Coffer, AESO, 6/21/2011 and NASL staff (Carbajal, Blazich 2011).

20551

Performance 10459

Emissions in lbs/test Annual Emissions (lbs)

Test Type Fuel Use in lbs

Emissions (lbs)

Location
Name 

Annual Emissions (lbs)

Test Type Fuel Use in lbs

Emissions (lbs)

FA‐18E/F FRS

Outdoor
High Power

In‐Frame/

Emissions in lbs/1000 lbs fuel

High Power

APU Use

In‐Frame/Outdoor

Emissions in lbs/1000 lbs fuel

Break In
Performance

Single Engine Operations

Name 

Low Power

In‐Frame/
Outdoor

Location

In‐Frame/Outdoor
Low Power

Break In

APU Use

APU Use

APU Use

Single Engine Operations

20551
10459

Emissions in lbs/test
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Table 10.  Future Years ‐ Alternatives 1 and 2

2016‐2018
Fleet FA‐18E/F Operations No change from Baseline 170 aircraft
FRS FA‐18E/F Operations No change from Baseline 44 aircraft

Fleet Aircraft Engine Maintenance Runups No change from Baseline
FRS Aircraft Engine Maintenance Runups No change from Baseline

2019 ‐ 2021
Fleet FA‐18E/F Operations +10 aircraft 180 aircraft
FRS FA‐18E/F Operations No change from Baseline 44 aircraft

Fleet Aircraft Engine Maintenance Runups 105.88% % of baseline runups
FRS Aircraft Engine Maintenance Runups No change from Baseline

2022
Fleet FA‐18E/F Operations No change from Baseline 170 aircraft
FRS FA‐18E/F Operations No change from Baseline 44 aircraft

Fleet Aircraft Engine Maintenance Runups 100.00% % of baseline runups
FRS Aircraft Engine Maintenance Runups No change from Baseline

2023
Fleet FA‐18E/F Operations ‐10 aircraft 160 aircraft
FRS FA‐18E/F Operations No change from Baseline 44 aircraft

Fleet Aircraft Engine Maintenance Runups 94.12% % of baseline runups
FRS Aircraft Engine Maintenance Runups No change from Baseline

2024
Fleet FA‐18E/F Operations ‐20 aircraft 150 aircraft
FRS FA‐18E/F Operations No change from Baseline 44 aircraft

Fleet Aircraft Engine Maintenance Runups 88.24% % of baseline runups
FRS Aircraft Engine Maintenance Runups No change from Baseline

2025
Fleet FA‐18E/F Operations ‐30 aircraft 140 aircraft
FRS FA‐18E/F Operations No change from Baseline 44 aircraft

Fleet Aircraft Engine Maintenance Runups 82.35% % of baseline runups
FRS Aircraft Engine Maintenance Runups No change from Baseline

2026
Fleet FA‐18E/F Operations ‐50 additional aircraft 120 aircraft
FRS FA‐18E/F Operations No change from Baseline 44 aircraft

Fleet Aircraft Engine Maintenance Runups 70.59% % of baseline runups
FRS Aircraft Engine Maintenance Runups No change from Baseline

2027
Fleet FA‐18E/F Operations ‐50 additional aircraft 120 aircraft
FRS FA‐18E/F Operations No change from Baseline 44 aircraft

Fleet Aircraft Engine Maintenance Runups 70.59% % of baseline runups
FRS Aircraft Engine Maintenance Runups No change from Baseline

2028
Fleet FA‐18E/F Operations ‐50 additional aircraft 120 aircraft
FRS FA‐18E/F Operations No change from Baseline 44 aircraft

Fleet Aircraft Engine Maintenance Runups 70.59% % of baseline runups
FRS Aircraft Engine Maintenance Runups No change from Baseline
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TAB Q.  F‐35 EMISSION CALCULATIONS

Table 1.    2016 Operations for F‐35C 6 aircraft
2Total

Number of HC CO NOx SO2 PM10 PM2.5 CO2

Operations 5HC 5CO 5NOx 5,6SO2 5PM10 5PM2.5 4CO2 lb lb lb lb lb lb lb

402 0.33 12.43 1.80 1.48 0.08 0.08 2,252.51 130.83 4,996.01 725.19 594.80 31.80 31.80 905,125

201 0.06 5.55 12.21 1.47 0.44 0.44 2,234 12.36 1,115.64 2,454.02 295.51 87.88 87.88 448,919

201 0.00 0.15 9.73 0.82 0.05 0.05 1,248 0.22 30.48 1,955.58 164.99 10.58 10.58 250,643

50 0.01 0.46 4.73 0.89 0.05 0.05 1,356 0.60 23.06 238.15 45.00 2.38 2.38 68,359

252 0.02 0.52 4.89 0.95 0.05 0.05 1,436 3.85 131.97 1,234.18 238.63 12.64 12.64 362,510

99 0.01 0.49 4.77 0.92 0.05 0.05 1,393 1.36 48.45 472.55 90.78 4.81 4.81 137,909

30 0.01 0.51 11.61 1.50 0.09 0.09 2,275 0.26 15.55 352.17 45.45 2.59 2.59 69,037

522 0.01 0.71 13.92 1.95 0.11 0.11 2,962 6.29 369.54 7,266.87 1,017.64 56.64 56.64 1,545,914

36 0.06 1.68 16.18 2.98 0.16 0.16 4,520 1.97 60.04 578.18 106.34 5.77 5.77 161,548

89 0.01 0.17 4.61 0.42 0.03 0.03 631 0.46 15.29 408.66 36.83 2.31 2.31 55,943

402 0.16 5.98 1.04 0.77 0.04 0.04 1,175 63.75 2,403.02 416.47 310.82 16.56 16.56 472,167

60 0.38 14.44 1.66 1.64 0.09 0.09 2,495 22.80 870.65 100.04 99.01 5.29 5.29 150,405

Total in Tons/Year 0.12 5.04 8.10 1.52 0.12 0.12
Total in Metric Tons/Year 2,099

Table 2.    2017‐2018 Operations for F‐35C 10 aircraft
2Total

Number of

Operations 5HC 5CO 5NOx 5,6SO2 5PM10 5PM2.5 4CO2 HC CO NOx SO2 PM10 PM2.5 CO2

670 0.33 12.43 1.80 1.48 0.08 0.08 2,252.51 218.05 8,326.68 1,208.65 991.33 53.00 53.00 1,508,541

335 0.06 5.55 12.21 1.47 0.44 0.44 2,234 20.61 1,859.40 4,090.03 492.52 146.47 146.47 748,198

335 0.00 0.15 9.73 0.82 0.05 0.05 1,248 0.37 50.80 3,259.31 274.99 17.63 17.63 417,738

84 0.01 0.46 4.73 0.89 0.05 0.05 1,356 0.99 38.43 396.92 75.00 3.97 3.97 113,931

421 0.02 0.52 4.89 0.95 0.05 0.05 1,436 6.41 219.95 2,056.97 397.72 21.06 21.06 604,183

165 0.01 0.49 4.77 0.92 0.05 0.05 1,393 2.27 80.74 787.58 151.30 8.02 8.02 229,848

51 0.01 0.51 11.61 1.50 0.09 0.09 2,275 0.44 25.92 586.96 75.74 4.32 4.32 115,062

870 0.01 0.71 13.92 1.95 0.11 0.11 2,962 10.48 615.69 12,107.47 1,695.50 94.37 94.37 2,575,678

60 0.06 1.68 16.18 2.98 0.16 0.16 4,520 3.28 100.07 963.63 177.24 9.62 9.62 269,247

148 0.01 0.17 4.61 0.42 0.03 0.03 631 0.77 25.48 681.10 61.38 3.86 3.86 93,238
670 0.16 5.98 1.04 0.77 0.04 0.04 1,175 106.25 4,005.03 694.11 518.03 27.60 27.60 786,946
100 0.38 14.44 1.66 1.64 0.09 0.09 2,495 38.01 1,451.08 166.74 165.01 8.82 8.82 250,676

Total in Tons/Year 0.20 8.40 13.50 2.54 0.20 0.20
Total in Metric Tons/Year 3,499

1 PD_Key_West_Flight_Profiles_v2_2011‐08‐17.pdf  (Wyle Labs, 2011)
2 Flight operations from PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx, Wyle 2011 
3 Idle/taxi times of 20.24 and 25.17 minutes, respectively,  based on TIM Template in ITAR ‐ FOUO ‐ FFR‐T3‐EI determination.xls (SAIC, undated)
4  Carbon dioxide EF from Table D‐2 of Federal Greenhouse Gas Accoun ng and Repor ng Guidance: Technical Support Document (CEQ, 2010) and fuel density from MIL‐DTL‐5624U, Detail Specificaiton Turbine Fuel, Avia on,Grades JP‐4 and JP‐5, 2004.
5Emission Indices calculated from  ITAR ‐ FOUO ‐ FFR‐T3‐EI determination.xls (SAIC, undated)
6 SOx % 0.04  Sulfur oxides calculated based on weight percent sulfur content of JP‐5, MIL‐DTL‐5624U, Detail Specificaiton Turbine Fuel, Avia on,Grades JP‐4 and JP‐5, 2004.

Carrier Break Arrival

Overhead Break Arrival

Touch and Gos

FCLPs

GCA Box

SFO
3Idle/Taxi In
Hot Refuel

Emissions in lb per operation

GCA Box

SFO
3Idle/Taxi In

Hot Refuel

1Type of  

Operation
3
Idle/Taxi Out

A/B Departure

MIL Departure

Straight In Arrival

1Type of  

Operation
3Idle/Taxi Out

A/B Departure

MIL Departure

Straight In Arrival

Carrier Break Arrival

Overhead Break Arrival

Touch and Gos
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Emissions in lb per operation Annual Emissions
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Table 3.    2019 Operations for F‐35C 5 aircraft
2Total

Number of

Operations 5HC 5CO 5NOx 5,6SO2 5PM10 5PM2.5 4CO2 HC CO NOx SO2 PM10 PM2.5 CO2

335 0.33 12.43 1.80 1.48 0.08 0.08 2,252.51 109.02 4,163.34 604.33 495.66 26.50 26.50 754,271
167 0.06 5.55 12.21 1.47 0.44 0.44 2,234 10.30 929.70 2,045.01 246.26 73.23 73.23 374,099
167 0.00 0.15 9.73 0.82 0.05 0.05 1,248 0.19 25.40 1,629.65 137.49 8.81 8.81 208,869
42 0.01 0.46 4.73 0.89 0.05 0.05 1,356 0.50 19.21 198.46 37.50 1.99 1.99 56,966

210 0.02 0.52 4.89 0.95 0.05 0.05 1,436 3.21 109.98 1,028.48 198.86 10.53 10.53 302,091
83 0.01 0.49 4.77 0.92 0.05 0.05 1,393 1.14 40.37 393.79 75.65 4.01 4.01 114,924
25 0.01 0.51 11.61 1.50 0.09 0.09 2,275 0.22 12.96 293.48 37.87 2.16 2.16 57,531

435 0.01 0.71 13.92 1.95 0.11 0.11 2,962 5.24 307.85 6,053.73 847.75 47.18 47.18 1,287,839
30 0.06 1.68 16.18 2.98 0.16 0.16 4,520 1.64 50.04 481.81 88.62 4.81 4.81 134,624
74 0.01 0.17 4.61 0.42 0.03 0.03 631 0.39 12.74 340.55 30.69 1.93 1.93 46,619

335 0.16 5.98 1.04 0.77 0.04 0.04 1,175 53.12 2,002.52 347.06 259.01 13.80 13.80 393,473
50 0.38 14.44 1.66 1.64 0.09 0.09 2,495 19.00 725.54 83.37 82.51 4.41 4.41 125,338

Total in Tons/Year 0.10 4.20 6.75 1.27 0.10 0.10
Total in Metric Tons/Year 1,749

Table 4.    2020 Operations for F‐35C 10 aircraft
2Total

Number of

Operations 5HC 5CO 5NOx 5,6SO2 5PM10 5PM2.5 4CO2 HC CO NOx SO2 PM10 PM2.5 CO2

670 0.33 12.43 1.80 1.48 0.08 0.08 2,252.51 218.05 8,326.68 1,208.65 991.33 53.00 53.00 1,508,541
335 0.06 5.55 12.21 1.47 0.44 0.44 2,234 20.61 1,859.40 4,090.03 492.52 146.47 146.47 748,198
335 0.00 0.15 9.73 0.82 0.05 0.05 1,248 0.37 50.80 3,259.31 274.99 17.63 17.63 417,738
84 0.01 0.46 4.73 0.89 0.05 0.05 1,356 0.99 38.43 396.92 75.00 3.97 3.97 113,931

421 0.02 0.52 4.89 0.95 0.05 0.05 1,436 6.41 219.95 2,056.97 397.72 21.06 21.06 604,183
165 0.01 0.49 4.77 0.92 0.05 0.05 1,393 2.27 80.74 787.58 151.30 8.02 8.02 229,848
51 0.01 0.51 11.61 1.50 0.09 0.09 2,275 0.44 25.92 586.96 75.74 4.32 4.32 115,062

870 0.01 0.71 13.92 1.95 0.11 0.11 2,962 10.48 615.69 12,107.47 1,695.50 94.37 94.37 2,575,678
60 0.06 1.68 16.18 2.98 0.16 0.16 4,520 3.28 100.07 963.63 177.24 9.62 9.62 269,247

148 0.01 0.17 4.61 0.42 0.03 0.03 631 0.77 25.48 681.10 61.38 3.86 3.86 93,238

670 0.16 5.98 1.04 0.77 0.04 0.04 1,175 106.25 4,005.03 694.11 518.03 27.60 27.60 786,946
100 0.38 14.44 1.66 1.64 0.09 0.09 2,495 38.01 1,451.08 166.74 165.01 8.82 8.82 250,676

Total in Tons/Year 0.20 8.40 13.50 2.54 0.20 0.20
Total in Metric Tons/Year 3,499

Table 5.    2021 Operations for F‐35C 25 aircraft
2Total

Number of

Operations 5HC 5CO 5NOx 5,6SO2 5PM10 5PM2.5 4CO2 HC CO NOx SO2 PM10 PM2.5 CO2

5,578 0.33 12.43 1.80 1.48 0.08 0.08 2,252.51 1,816.01 69,348.78 10,066.25 8,256.26 441.45 441.45 12,563,883
2,789 0.06 5.55 12.21 1.47 0.44 0.44 2,234 171.64 15,485.98 34,063.79 4,101.96 1,219.86 1,219.86 6,231,368
2,789 0.00 0.15 9.73 0.82 0.05 0.05 1,248 3.11 423.08 27,145.13 2,290.22 146.83 146.83 3,479,128
892 0.01 0.46 4.73 0.89 0.05 0.05 1,356 10.56 408.09 4,214.87 796.41 42.16 42.16 1,209,840

3,369 0.02 0.52 4.89 0.95 0.05 0.05 1,436 51.35 1,761.18 16,470.40 3,184.59 168.65 168.65 4,837,772
1,317 0.01 0.49 4.77 0.92 0.05 0.05 1,393 18.13 644.47 6,286.33 1,207.68 64.02 64.02 1,834,606
5,189 0.01 0.51 11.61 1.50 0.09 0.09 2,275 44.94 2,659.54 60,220.98 7,771.07 443.04 443.04 11,805,203
6,742 0.01 0.71 13.92 1.95 0.11 0.11 2,962 81.26 4,772.98 93,859.73 13,143.92 731.56 731.56 19,967,214
1,554 0.06 1.68 16.18 2.98 0.16 0.16 4,520 85.65 2,609.77 25,130.64 4,622.23 250.95 250.95 7,021,733
1,908 0.01 0.17 4.61 0.42 0.03 0.03 631 9.98 328.85 8,790.83 792.17 49.76 49.76 1,203,405

5,578 0.16 5.98 1.04 0.77 0.04 0.04 1,175 884.87 33,355.92 5,780.90 4,314.39 229.86 229.86 6,554,076
837 0.38 14.44 1.66 1.64 0.09 0.09 2,495 316.53 12,085.33 1,388.68 1,374.32 73.44 73.44 2,087,752

Total in Tons/Year 1.75 71.94 146.71 25.93 1.93 1.93
Total in Metric Tons/Year 35,741

GCA Box
SFO

3Idle/Taxi In
Hot Refuel

1
Type of 

3Idle/Taxi Out
A/B Departure
MIL Departure

Straight In Arrival
Carrier Break Arrival

Overhead Break Arrival
Touch and Gos

FCLPs

Straight In Arrival
Carrier Break Arrival

Overhead Break Arrival
Touch and Gos

FCLPs
GCA Box
SFO

3Idle/Taxi In
Hot Refuel

GCA Box
SFO

3
Idle/Taxi In
Hot Refuel

Emissions in lb per operation

1Type of 
3Idle/Taxi Out
A/B Departure
MIL Departure

1Type of 
3Idle/Taxi Out
A/B Departure
MIL Departure

Straight In Arrival
Carrier Break Arrival

Overhead Break Arrival
Touch and Gos

FCLPs

Emissions in lb per operation

Emissions in lb per operation

Annual Emissions

Annual Emissions

Annual Emissions
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Table 6.    2022 Operations for F‐35C 33 aircraft
2Total

Number of

Operations 5HC 5CO 5NOx 5,6SO2 5PM10 5PM2.5 4CO2 HC CO NOx SO2 PM10 PM2.5 CO2

6,374 0.33 12.43 1.80 1.48 0.08 0.08 2,252.51 2,075.18 79,245.60 11,502.81 9,434.51 504.45 504.45 14,356,884
3,187 0.06 5.55 12.21 1.47 0.44 0.44 2,234 196.13 17,695.99 38,925.05 4,687.35 1,393.95 1,393.95 7,120,652
3,187 0.00 0.15 9.73 0.82 0.05 0.05 1,248 3.56 483.45 31,019.04 2,617.06 167.78 167.78 3,975,637
1,005 0.01 0.46 4.73 0.89 0.05 0.05 1,356 11.89 459.63 4,747.24 897.00 47.48 47.48 1,362,653
3,860 0.02 0.52 4.89 0.95 0.05 0.05 1,436 58.83 2,017.89 18,871.18 3,648.78 193.24 193.24 5,542,939
1,509 0.01 0.49 4.77 0.92 0.05 0.05 1,393 20.78 738.57 7,204.22 1,384.01 73.37 73.37 2,102,483
5,567 0.01 0.51 11.61 1.50 0.09 0.09 2,275 48.21 2,853.26 64,607.45 8,337.11 475.31 475.31 12,665,089
7,743 0.01 0.71 13.92 1.95 0.11 0.11 2,962 93.31 5,481.11 107,785.11 15,094.00 840.10 840.10 22,929,624
1,695 0.06 1.68 16.18 2.98 0.16 0.16 4,520 93.44 2,847.13 27,416.31 5,042.63 273.78 273.78 7,660,372
2,129 0.01 0.17 4.61 0.42 0.03 0.03 631 11.13 366.91 9,808.25 883.85 55.52 55.52 1,342,682

13 3.65 326.62 149.51 41.39 23.33 23.33 62,869 47.47 4,246.06 1,943.69 538.01 303.29 303.29 817,303

6,374 0.16 5.98 1.04 0.77 0.04 0.04 1,175 1,011.15 38,116.17 6,605.89 4,930.09 262.66 262.66 7,489,413
956 0.38 14.44 1.66 1.64 0.09 0.09 2,495 361.71 13,810.04 1,586.85 1,570.44 83.92 83.92 2,385,697

Total in Tons/Year 2.02 84.18 166.01 29.53 2.34 2.34
Total in Metric Tons/Year 40,711

Table 7.    2023 Operations for F‐35C 50 aircraft
2Total

Number of

Operations 5HC 5CO 5NOx 5,6SO2 5PM10 5PM2.5 4CO2 HC CO NOx SO2 PM10 PM2.5 CO2

9,334 0.33 12.43 1.80 1.48 0.08 0.08 2,252.51 3,038.94 116,049.26 16,845.00 13,816.14 738.73 738.73 21,024,585
4,667 0.06 5.55 12.21 1.47 0.44 0.44 2,234 287.22 25,914.46 57,002.84 6,864.27 2,041.34 2,041.34 10,427,663
4,667 0.00 0.15 9.73 0.82 0.05 0.05 1,248 5.21 707.98 45,425.06 3,832.49 245.71 245.71 5,822,024
1,466 0.01 0.46 4.73 0.89 0.05 0.05 1,356 17.35 670.57 6,925.86 1,308.66 69.28 69.28 1,988,008
5,656 0.02 0.52 4.89 0.95 0.05 0.05 1,436 86.22 2,957.08 27,654.41 5,347.04 283.18 283.18 8,122,797
2,212 0.01 0.49 4.77 0.92 0.05 0.05 1,393 30.45 1,082.38 10,557.89 2,028.29 107.52 107.52 3,081,218
8,015 0.01 0.51 11.61 1.50 0.09 0.09 2,275 69.42 4,108.20 93,023.62 12,004.01 684.36 684.36 18,235,549

11,353 0.01 0.71 13.92 1.95 0.11 0.11 2,962 136.83 8,036.87 158,043.63 22,132.10 1,231.82 1,231.82 33,621,352
2,452 0.06 1.68 16.18 2.98 0.16 0.16 4,520 135.16 4,118.39 39,657.88 7,294.20 396.02 396.02 11,080,780
3,099 0.01 0.17 4.61 0.42 0.03 0.03 631 16.20 533.96 14,273.90 1,286.27 80.80 80.80 1,953,998

19 3.65 326.62 149.51 41.39 23.33 23.33 62,869 69.38 6,205.78 2,840.78 786.32 443.27 443.27 1,194,520

9,334 0.16 5.98 1.04 0.77 0.04 0.04 1,175 1,480.76 55,818.29 9,673.84 7,219.76 384.64 384.64 10,967,686
1,400 0.38 14.44 1.66 1.64 0.09 0.09 2,495 529.69 20,223.77 2,323.83 2,299.80 122.90 122.90 3,493,675

Total in Tons/Year 2.95 123.21 242.12 43.11 3.41 3.41
Total in Metric Tons/Year 59,427

Table 8.  2024 Operations for F‐35C 61 aircraft
2
Total

Number of

Operations 5HC 5CO 5NOx 5,6SO2 5PM10 5PM2.5 4CO2 HC CO NOx SO2 PM10 PM2.5 CO2

10,591 0.33 12.43 1.80 1.48 0.08 0.08 2,252.51 3,448.25 131,679.55 19,113.80 15,676.99 838.23 838.23 23,856,318
5,295 0.06 5.55 12.21 1.47 0.44 0.44 2,234 325.90 29,404.79 64,680.36 7,788.80 2,316.28 2,316.28 11,832,130
5,295 0.00 0.15 9.73 0.82 0.05 0.05 1,248 5.91 803.34 51,543.22 4,348.68 278.80 278.80 6,606,173
1,649 0.01 0.46 4.73 0.89 0.05 0.05 1,356 19.52 754.44 7,792.15 1,472.34 77.94 77.94 2,236,667
6,428 0.02 0.52 4.89 0.95 0.05 0.05 1,436 97.98 3,360.54 31,427.48 6,076.56 321.81 321.81 9,231,040
2,514 0.01 0.49 4.77 0.92 0.05 0.05 1,393 34.61 1,230.21 11,999.88 2,305.31 122.21 122.21 3,502,049
8,745 0.01 0.51 11.61 1.50 0.09 0.09 2,275 75.75 4,482.68 101,503.08 13,098.22 746.74 746.74 19,897,790

12,918 0.01 0.71 13.92 1.95 0.11 0.11 2,962 155.70 9,145.30 179,840.65 25,184.51 1,401.71 1,401.71 38,258,334
2,704 0.06 1.68 16.18 2.98 0.16 0.16 4,520 149.10 4,543.08 43,747.41 8,046.38 436.86 436.86 12,223,434
3,466 0.01 0.17 4.61 0.42 0.03 0.03 631 18.12 597.34 15,968.19 1,438.95 90.39 90.39 2,185,935

23 3.65 326.62 149.51 41.39 23.33 23.33 62,869 83.99 7,512.26 3,438.84 951.86 536.59 536.59 1,445,998

10,591 0.16 5.98 1.04 0.77 0.04 0.04 1,175 1,680.20 63,336.27 10,976.78 8,192.16 436.45 436.45 12,444,888
1,589 0.38 14.44 1.66 1.64 0.09 0.09 2,495 601.03 22,947.64 2,636.82 2,609.55 139.45 139.45 3,964,226

Total in Tons/Year 3.35 139.90 272.33 48.60 3.87 3.87
Total in Metric Tons/Year 66,989

Straight In Arrival
Carrier Break Arrival

Overhead Break Arrival
Touch and Gos

FCLPs
GCA Box
SFO

3Idle/Taxi In
Hot Refuel

Demonstration Sorties

GCA Box
SFO

3Idle/Taxi In
Hot Refuel

Emissions in lb per operation

1Type of 
3Idle/Taxi Out
A/B Departure
MIL Departure

Demonstration Sorties

1Type of 
3Idle/Taxi Out
A/B Departure
MIL Departure

Straight In Arrival
Carrier Break Arrival

Overhead Break Arrival
Touch and Gos

FCLPs

Straight In Arrival
Carrier Break Arrival

Overhead Break Arrival
Touch and Gos

FCLPs
GCA Box
SFO

3Idle/Taxi In
Hot Refuel

Demonstration Sorties

Emissions in lb per operation

1Type of 
3Idle/Taxi Out
A/B Departure
MIL Departure

Emissions in lb per operation

Annual Emissions

Annual Emissions

Annual Emissions
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Table 9.   2025 Operations for F‐35C 73 aircraft
2Total

Number of

Operations 5HC 5CO 5NOx 5,6SO2 5PM10 5PM2.5 4CO2 HC CO NOx SO2 PM10 PM2.5 CO2

11,915 0.33 12.43 1.80 1.48 0.08 0.08 2,252.51 3,879.36 148,142.52 21,503.46 17,636.97 943.03 943.03 26,838,904
5,958 0.06 5.55 12.21 1.47 0.44 0.44 2,234 366.65 33,081.07 72,766.89 8,762.58 2,605.87 2,605.87 13,311,418
5,958 0.00 0.15 9.73 0.82 0.05 0.05 1,248 6.65 903.77 57,987.30 4,892.36 313.66 313.66 7,432,097
1,841 0.01 0.46 4.73 0.89 0.05 0.05 1,356 21.79 842.16 8,698.12 1,643.53 87.00 87.00 2,496,719
7,242 0.02 0.52 4.89 0.95 0.05 0.05 1,436 110.38 3,785.98 35,406.23 6,845.87 362.55 362.55 10,399,702
2,833 0.01 0.49 4.77 0.92 0.05 0.05 1,393 39.00 1,386.12 13,520.62 2,597.46 137.69 137.69 3,945,865
9,481 0.01 0.51 11.61 1.50 0.09 0.09 2,275 82.12 4,859.75 110,041.24 14,200.01 809.56 809.56 21,571,537

14,571 0.01 0.71 13.92 1.95 0.11 0.11 2,962 175.62 10,315.29 202,848.42 28,406.47 1,581.04 1,581.04 43,152,883
2,963 0.06 1.68 16.18 2.98 0.16 0.16 4,520 163.37 4,977.78 47,933.31 8,816.29 478.66 478.66 13,393,012
3,849 0.01 0.17 4.61 0.42 0.03 0.03 631 20.12 663.26 17,730.59 1,597.76 100.37 100.37 2,427,195

27 3.65 326.62 149.51 41.39 23.33 23.33 62,869 98.59 8,818.74 4,036.90 1,117.41 629.91 629.91 1,697,476

11,915 0.16 5.98 1.04 0.77 0.04 0.04 1,175 1,890.26 71,254.76 12,349.13 9,216.37 491.02 491.02 14,000,785
1,787 0.38 14.44 1.66 1.64 0.09 0.09 2,495 676.18 25,816.62 2,966.48 2,935.81 156.89 156.89 4,459,846

Total in Tons/Year 3.77 157.42 303.89 54.33 4.35 4.35
Total in Metric Tons/Year 74,901

Table 10.   2026 Operations for F‐35C 95 aircraft
2Total

Number of

Operations 5HC 5CO 5NOx 5,6SO2 5PM10 5PM2.5 4CO2 HC CO NOx SO2 PM10 PM2.5 CO2

13,909 0.33 12.43 1.80 1.48 0.08 0.08 2,252.51 4,528.51 172,932.16 25,101.78 20,588.28 1,100.83 1,100.83 31,330,032
6,954 0.06 5.55 12.21 1.47 0.44 0.44 2,234 428.00 38,616.74 84,943.45 10,228.87 3,041.92 3,041.92 15,538,904
6,954 0.00 0.15 9.73 0.82 0.05 0.05 1,248 7.76 1,055.01 67,690.69 5,711.04 366.14 366.14 8,675,758
2,117 0.01 0.46 4.73 0.89 0.05 0.05 1,356 25.05 968.30 10,001.01 1,889.71 100.04 100.04 2,870,703
8,476 0.02 0.52 4.89 0.95 0.05 0.05 1,436 129.20 4,431.38 41,441.96 8,012.89 424.36 424.36 12,172,546
3,316 0.01 0.49 4.77 0.92 0.05 0.05 1,393 45.66 1,622.77 15,828.95 3,040.92 161.20 161.20 4,619,529

10,267 0.01 0.51 11.61 1.50 0.09 0.09 2,275 88.93 5,262.74 119,166.35 15,377.54 876.69 876.69 23,360,346
17,094 0.01 0.71 13.92 1.95 0.11 0.11 2,962 206.02 12,100.98 237,963.66 33,323.94 1,854.73 1,854.73 50,623,110
3,282 0.06 1.68 16.18 2.98 0.16 0.16 4,520 180.92 5,512.55 53,082.84 9,763.43 530.08 530.08 14,831,838
4,379 0.01 0.17 4.61 0.42 0.03 0.03 631 22.90 754.67 20,174.09 1,817.95 114.20 114.20 2,761,694

36 3.65 326.62 149.51 41.39 23.33 23.33 62,869 131.46 11,758.33 5,382.54 1,489.87 839.88 839.88 2,263,301

13,909 0.16 5.98 1.04 0.77 0.04 0.04 1,175 2,206.57 83,178.28 14,415.58 10,758.60 573.18 573.18 16,343,627
2,086 0.38 14.44 1.66 1.64 0.09 0.09 2,495 789.33 30,136.69 3,462.88 3,427.07 183.14 183.14 5,206,141

Total in Tons/Year 4.40 184.17 349.33 62.72 5.08 5.08
Total in Metric Tons/Year 86,454

Table 11.   2027‐2028 Operations for F‐35C 100 aircraft
2
Total

Number of

Operations 5HC 5CO 5NOx 5,6SO2 5PM10 5PM2.5 4CO2 HC CO NOx SO2 PM10 PM2.5 CO2

14,504 0.33 12.43 1.80 1.48 0.08 0.08 2,252.51 4,722.26 180,330.98 26,175.74 21,469.14 1,147.93 1,147.93 32,670,472
7,252 0.06 5.55 12.21 1.47 0.44 0.44 2,234 446.31 40,268.93 88,577.71 10,666.51 3,172.07 3,172.07 16,203,728
7,252 0.00 0.15 9.73 0.82 0.05 0.05 1,248 8.09 1,100.15 70,586.80 5,955.38 381.81 381.81 9,046,945
2,204 0.01 0.46 4.73 0.89 0.05 0.05 1,356 26.09 1,008.32 10,414.31 1,967.81 104.17 104.17 2,989,336
8,841 0.02 0.52 4.89 0.95 0.05 0.05 1,436 134.76 4,622.11 43,225.64 8,357.76 442.62 442.62 12,696,459
3,459 0.01 0.49 4.77 0.92 0.05 0.05 1,393 47.62 1,692.65 16,510.57 3,171.87 168.14 168.14 4,818,452

10,630 0.01 0.51 11.61 1.50 0.09 0.09 2,275 92.07 5,448.68 123,376.74 15,920.86 907.66 907.66 24,185,714
17,833 0.01 0.71 13.92 1.95 0.11 0.11 2,962 214.93 12,624.41 248,256.80 34,765.37 1,934.96 1,934.96 52,812,817
3,405 0.06 1.68 16.18 2.98 0.16 0.16 4,520 187.73 5,719.89 55,079.42 10,130.66 550.02 550.02 15,389,703
4,556 0.01 0.17 4.61 0.42 0.03 0.03 631 23.82 785.09 20,987.18 1,891.22 118.80 118.80 2,873,001

36 3.65 326.62 149.51 41.39 23.33 23.33 62,869 131.46 11,758.33 5,382.54 1,489.87 839.88 839.88 2,263,301

14,504 0.16 5.98 1.04 0.77 0.04 0.04 1,175 2,300.98 86,737.02 15,032.35 11,218.91 597.71 597.71 17,042,880
2,176 0.38 14.44 1.66 1.64 0.09 0.09 2,495 823.10 31,426.07 3,611.04 3,573.70 190.98 190.98 5,428,883

Total in Tons/Year 4.58 191.76 363.61 65.29 5.28 5.28
Total in Metric Tons/Year 90,003

Overhead Break Arrival
Touch and Gos

FCLPs
GCA Box
SFO

3Idle/Taxi In
Hot Refuel

Demonstration Sorties

Demonstration Sorties

3Idle/Taxi Out
A/B Departure
MIL Departure

Straight In Arrival
Carrier Break Arrival

GCA Box
SFO

3Idle/Taxi In
Hot Refuel

Emissions in lb per operation

1Type of 
3Idle/Taxi Out
A/B Departure
MIL Departure

Demonstration Sorties

1Type of 
3Idle/Taxi Out
A/B Departure
MIL Departure

Straight In Arrival
Carrier Break Arrival

Overhead Break Arrival
Touch and Gos

FCLPs

Emissions in lb per operation Annual Emissions

Annual Emissions

Annual Emissions

Straight In Arrival
Carrier Break Arrival

Overhead Break Arrival
Touch and Gos

FCLPs
GCA Box
SFO

3Idle/Taxi In
Hot Refuel

Emissions in lb per operation

1Type of 
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Table 12.  2016  Fleet F‐35C Aircraft Engine Maintenance Runups 6 aircraft

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

50 10 15.00 2,074 841 25,903.9 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 12.17 464.70 53.40 52.84 2.82 80,277

F‐35C Fleet 5 10 10.00 2,074 841 1,569.9 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 0.74 28.16 3.24 3.20 0.17 4,865

5 31 2.50 6,681 1,123 1,264.6 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.05 1.54 10.92 2.58 0.13 3,919

Total in Tons/Year 0.006 0.247 0.034 0.029 0.002
Total in Metric Tons/Year 40

Table 13.  2017/2018  Fleet F‐35C Aircraft Engine Maintenance Runups 10 aircraft

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

83 10 15.00 2,074 841 43,173.2 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 20.29 774.49 88.99 88.07 4.71 133,794

F‐35C Fleet 8 10 10.00 2,074 841 2,616.6 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 1.23 46.94 5.39 5.34 0.29 8,109

8 31 2.50 6,681 1,123 2,107.7 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.08 2.56 18.20 4.30 0.22 6,532

Total in Tons/Year 0.011 0.412 0.056 0.049 0.003
Total in Metric Tons/Year 67

1 WR 08‐11 Final ‐ Aircraft Noise Study for NAS Lemoore.pdf,  Wyle, 2010
2Fuel flow and emission indices based on TIM Template in ITAR ‐ FOUO ‐ FFR‐T3‐EI determination.xls (SAIC, undated)

Table 14.  2019  Fleet F‐35C Aircraft Engine Maintenance Runups 5 aircraft

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

42 10 15.00 2,074 841 21,586.6 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 10.14 387.25 44.50 44.04 2.35 66,897
F‐35C Fleet 4 10 10.00 2,074 841 1,308.3 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 0.61 23.47 2.70 2.67 0.14 4,054

4 31 2.50 6,681 1,123 1,053.8 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.04 1.28 9.10 2.15 0.11 3,266

Total in Tons/Year 0.005 0.206 0.028 0.024 0.001
Total in Metric Tons/Year 34

Table 15.  2020  Fleet F‐35C Aircraft Engine Maintenance Runups 10 aircraft

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

83 10 15.00 2,074 841 43,173.2 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 20.29 774.49 88.99 88.07 4.71 133,794
F‐35C Fleet 8 10 10.00 2,074 841 2,616.6 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 1.23 46.94 5.39 5.34 0.29 8,109

8 31 2.50 6,681 1,123 2,107.7 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.08 2.56 18.20 4.30 0.22 6,532

Total in Tons/Year 0.011 0.412 0.056 0.049 0.003
Total in Metric Tons/Year 67

Table 16.  2021  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 10 fleet aircraft 15 FRS aircraft

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

83 10 15.00 2,074 841 43,173.2 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 20.29 774.49 88.99 88.07 4.71 133,794
F‐35C Fleet 8 10 10.00 2,074 841 2,616.6 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 1.23 46.94 5.39 5.34 0.29 8,109

8 31 2.50 6,681 1,123 2,107.7 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.08 2.56 18.20 4.30 0.22 6,532

Total in Tons/Year 0.011 0.412 0.056 0.049 0.003
Total in Metric Tons/Year 67

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

125 10 15.00 2,074 841 64,796.9 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 30.45 1,162.40 133.57 132.19 7.06 200,806
F‐35C FRS 12 31 2.50 6,681 1,123 3,201.3 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.13 3.89 27.64 6.53 0.34 9,921

12 10 10.00 2,074 841 3,974.2 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 1.87 71.29 8.19 8.11 0.43 12,316

Total in Tons/Year 0.016 0.619 0.085 0.073 0.004
Total in Metric Tons/Year 101

Table 17.  2022 Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 17 fleet aircraft 16 FRS aircraft

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

142 10 15.00 2,074 841 73,394.5 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 34.48 1,316.64 151.29 149.72 8.00 227,450
F‐35C Fleet 13 10 10.00 2,074 841 4,448.2 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 2.09 79.80 9.17 9.07 0.48 13,785

13 31 2.50 6,681 1,123 3,583.0 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.14 4.35 30.93 7.31 0.38 11,104

Total in Tons/Year 0.018 0.700 0.096 0.083 0.004
Total in Metric Tons/Year 114

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

133 10 15.00 2,074 841 69,116.7 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 32.47 1,239.90 142.47 141.00 7.53 214,193
F‐35C FRS 12 31 2.50 6,681 1,123 3,414.7 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.14 4.15 29.48 6.97 0.36 10,582

12 10 10.00 2,074 841 4,239.2 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 1.99 76.05 8.74 8.65 0.46 13,137

Total in Tons/Year 0.017 0.660 0.090 0.078 0.004
Total in Metric Tons/Year 108

1
Single Engine Operations

1
Single Engine Operations

1Single Engine Operations

Emission Indices in lb/1000 lb fuel Emissions (lbs)

Emission Indices in lb/1000 lb fuel Emissions (lbs)

Location Name
Post Maintenance MBIT High 

RPM
Expeditionary High RPM/Low 

Thrust MBIT

Expeditionary High RPM/Low 

Thrust MBIT

Location Name
Post Maintenance MBIT High 

RPM
Expeditionary High RPM/Low 

Thrust MBIT

1
Single Engine Operations

1Single Engine Operations

Emission Indices in lb/1000 lb fuel Emissions (lbs)

Location Name
Post Maintenance MBIT High 

RPM
Expeditionary High RPM/Low 

Thrust MBIT

1Single Engine Operations

1Single Engine Operations

1Single Engine Operations Emission Indices in lb/1000 lb fuel Emissions (lbs)

Location Name

Emission Indices in lb/1000 lb fuel Emissions (lbs)

Location Name

Post Maintenance MBIT High 

RPM

Emission Indices in lb/1000 lb fuel Emissions (lbs)

Location Name
Post Maintenance MBIT High 

RPM

Expeditionary High RPM/Low 

Thrust MBIT

Emission Indices in lb/1000 lb fuel Emissions (lbs)

Post Maintenance MBIT High 

RPM

Location Name

Emission Indices in lb/1000 lb fuel Emissions (lbs)

Location Name
Post Maintenance MBIT High 

RPM

Expeditionary High RPM/Low 

Thrust MBIT

Expeditionary High RPM/Low 

Thrust MBIT

Post Maintenance MBIT High 

RPM
Expeditionary High RPM/Low 

Thrust MBIT
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Table 18.  2023  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 27 fleet aircraft 23 FRS aircraft

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

225 10 15.00 2,074 841 116,567.7 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 54.77 2,091.13 240.28 237.80 12.71 361,244
F‐35C Fleet 20 10 10.00 2,074 841 7,064.7 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 3.32 126.74 14.56 14.41 0.77 21,894

20 31 2.50 6,681 1,123 5,690.7 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.23 6.91 49.13 11.61 0.61 17,636

Total in Tons/Year 0.029 1.112 0.152 0.132 0.007
Total in Metric Tons/Year 182

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

192 10 15.00 2,074 841 99,355.2 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 46.68 1,782.35 204.80 202.68 10.83 307,903
F‐35C FRS 18 31 2.50 6,681 1,123 4,908.6 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.20 5.96 42.38 10.01 0.52 15,212

18 10 10.00 2,074 841 6,093.8 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 2.86 109.32 12.56 12.43 0.66 18,885

Total in Tons/Year 0.025 0.949 0.130 0.113 0.006
Total in Metric Tons/Year 155

Table 19.  2024  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 36 fleet aircraft 25 FRS aircraft

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

300 10 15.00 2,074 841 155,423.6 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 73.03 2,788.17 320.38 317.06 16.94 481,659
F‐35C Fleet 27 10 10.00 2,074 841 9,419.6 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 4.43 168.98 19.42 19.22 1.03 29,191

27 31 2.50 6,681 1,123 7,587.6 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.30 9.21 65.51 15.48 0.81 23,514

Total in Tons/Year 0.039 1.483 0.203 0.176 0.009
Total in Metric Tons/Year 242

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

208 10 15.00 2,074 841 107,994.8 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 50.74 1,937.34 222.61 220.31 11.77 334,677
F‐35C FRS 19 31 2.50 6,681 1,123 5,335.4 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.21 6.48 46.06 10.88 0.57 16,535

19 10 10.00 2,074 841 6,623.7 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 3.11 118.82 13.65 13.51 0.72 20,527

Total in Tons/Year 0.027 1.031 0.141 0.122 0.007
Total in Metric Tons/Year 169

Table 20.  2025 Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 46 fleet aircraft 27 FRS aircraft

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

383 10 15.00 2,074 841 198,596.9 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 93.31 3,562.66 409.37 405.14 21.65 615,453
F‐35C Fleet 35 10 10.00 2,074 841 12,036.2 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 5.66 215.92 24.81 24.55 1.31 37,300

35 31 2.50 6,681 1,123 9,695.3 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.39 11.77 83.70 19.78 1.03 30,046

Total in Tons/Year 0.050 1.895 0.259 0.225 0.012
Total in Metric Tons/Year 310

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

225 10 15.00 2,074 841 116,634.4 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 54.80 2,092.32 240.42 237.93 12.72 361,451
F‐35C FRS 21 31 2.50 6,681 1,123 5,762.3 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.23 6.99 49.75 11.76 0.62 17,857

21 10 10.00 2,074 841 7,153.6 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 3.36 128.33 14.75 14.59 0.78 22,169

Total in Tons/Year 0.029 1.114 0.152 0.132 0.007
Total in Metric Tons/Year 182

Table 21.  2026  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 66 fleet aircraft 29 FRS aircraft

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

550 10 15.00 2,074 841 284,943.3 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 133.88 5,111.65 587.36 581.28 31.06 883,042
F‐35C Fleet 50 10 10.00 2,074 841 17,269.3 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 8.11 309.80 35.60 35.23 1.88 53,518

50 31 2.50 6,681 1,123 13,910.6 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.56 16.89 120.10 28.38 1.48 43,109

Total in Tons/Year 0.071 2.719 0.372 0.322 0.017
Total in Metric Tons/Year 444

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

242 10 15.00 2,074 841 125,274.0 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 58.86 2,247.31 258.23 255.56 13.66 388,225
F‐35C FRS 22 31 2.50 6,681 1,123 6,189.1 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.25 7.51 53.43 12.63 0.66 19,180

22 10 10.00 2,074 841 7,683.5 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 3.61 137.84 15.84 15.67 0.84 23,811

Total in Tons/Year 0.031 1.196 0.164 0.142 0.008
Total in Metric Tons/Year 196

Table 22.  2027/2028  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 70 fleet aircraft 30 FRS aircraft

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e

583 10 15.00 2,074 841 302,212.6 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 142.00 5,421.44 622.96 616.51 32.95 936,559
F‐35C Fleet 53 10 10.00 2,074 841 18,315.9 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 8.61 328.57 37.75 37.36 2.00 56,761

53 31 2.50 6,681 1,123 14,753.7 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.59 17.91 127.38 30.10 1.57 45,722

Total in Tons/Year 0.076 2.884 0.394 0.342 0.018
Total in Metric Tons/Year 471

Aircraft Annual ETR (%) Time (min) FFR, lb/hr T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S EIPM‐‐NV EIPM‐VOC HC CO NOx SO2 PM CO2e
250 10 15.00 2,074 841 129,593.8 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 60.89 2,324.80 267.13 264.37 14.13 401,612

F‐35C FRS 23 31 2.50 6,681 1,123 6,402.5 3,099 1.2139 8.6335 0.0401 2.0400 0.1067 0.0058 0.1067 95% 0.00348 0.00229 0.26 7.77 55.28 13.06 0.68 19,841
23 10 10.00 2,074 841 7,948.4 3,099 17.9392 2.0613 0.4699 2.0400 0.1090 0.0080 0.1090 93% 0.00015 0.00788 3.73 142.59 16.38 16.21 0.87 24,632

Total in Tons/Year 0.032 1.238 0.169 0.147 0.008
Total in Metric Tons/Year 202

1Single Engine Operations Emission Indices in lb/1000 lb fuel Emissions (lbs)

Emissions (lbs)

Location Name
Post Maintenance MBIT High 

RPM
Expeditionary High RPM/Low 

Thrust MBIT

Emission Indices in lb/1000 lb fuel Emissions (lbs)

Location Name
Post Maintenance MBIT High 

RPM

Emission Indices in lb/1000 lb fuel
1Single Engine Operations

1Single Engine Operations

Emissions (lbs)

Location Name
Post Maintenance MBIT High 

RPM
Expeditionary High RPM/Low 

Thrust MBIT

Emission Indices in lb/1000 lb fuel Emissions (lbs)

Location Name
Post Maintenance MBIT High 

RPM

Emission Indices in lb/1000 lb fuel
1
Single Engine Operations

1Single Engine Operations

Emissions (lbs)

Location Name
Post Maintenance MBIT High 

RPM
Expeditionary High RPM/Low 

Thrust MBIT

Emission Indices in lb/1000 lb fuel Emissions (lbs)

Location Name
Post Maintenance MBIT High 

RPM

Emission Indices in lb/1000 lb fuel
1Single Engine Operations

1Single Engine Operations

Emissions (lbs)

Location Name
Post Maintenance MBIT High 

RPM
Expeditionary High RPM/Low 

Thrust MBIT

Emission Indices in lb/1000 lb fuel Emissions (lbs)

Location Name
Post Maintenance MBIT High 

RPM

Emission Indices in lb/1000 lb fuel
1Single Engine Operations

1Single Engine Operations

Emissions (lbs)

Location Name
Post Maintenance MBIT High 
Expeditionary High RPM/Low 

Thrust MBIT

Location Name
Post Maintenance MBIT High 

RPM

Emission Indices in lb/1000 lb fuel
1Single Engine Operations

Expeditionary High RPM/Low 

Thrust MBIT

Expeditionary High RPM/Low 

Thrust MBIT

Expeditionary High RPM/Low 

Thrust MBIT

Expeditionary High RPM/Low 

Thrust MBIT

Expeditionary High RPM/Low 

Thrust MBIT

Appendix 1D 1D-57 February 2013



TAB R.  TRANSIENT AIRCRAFT EMISSION CALCULATIONS

Transient Aircraft ‐ 2015

Transient Jet ‐ Assume 50/50 mix of C/D & E/F

Table 1.  Baseline Transient FA‐18C/D Operations  Aircraft with F404‐GE‐400

Total
Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations (lb) (lb) (lb) (lb) (lb) (lb)

Taxi/Idle Out 382 21.84 52.02 0.50 0.80 5.30 1,080 4.17 9.92 0.10 0.15 1.01 206
Departure 382 0.17 17.84 12.55 2.02 0.67 3,094 0.03 3.40 2.39 0.38 0.13 590
Straight‐In Arrival 79 0.29 1.73 4.72 1.25 3.70 1,935 0.01 0.07 0.19 0.05 0.15 76
Overhead Break Arrival 303 0.16 0.74 3.64 0.89 2.45 1,379 0.02 0.11 0.55 0.13 0.37 209
Touch and Go 186 0.22 0.85 11.77 1.37 2.71 2,124 0.02 0.08 1.09 0.13 0.25 197
GCA Box 341 0.75 3.47 30.65 4.20 9.44 6,493 0.13 0.59 5.22 0.71 1.61 1,105
FCLP 0 0.270 1.127 9.210 1.607 3.888 2,485 0.00 0.00 0.00 0.00 0.00 0
Taxi/Idle In 382 10.77 25.87 0.26 0.40 2.67 546 2.05 4.94 0.05 0.08 0.51 104

  Total in Tons/Year 6.4 19.1 9.6 1.6 4.0
Total in Metric Tons/Year 2,257

Table 2.  Baseline Transient FA‐18E/F Operations  Aircraft with F414‐GE‐400

Total
Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations (lb) (lb) (lb) (lb) (lb) (lb)

Taxi/Idle Out 382 27.26 41.18 1.44 0.89 5.45 1,304 5.20 7.85 0.27 0.17 1.04 249
Departure 382 4.57 255.85 22.88 2.66 1.08 3,707 0.87 48.80 4.36 0.51 0.21 707
Straight‐In Arrival 79 0.10 0.71 11.80 1.71 5.69 2,670 0.00 0.03 0.47 0.07 0.22 105
Overhead Break Arrival 151 0.08 0.48 9.81 1.36 4.36 2,123 0.01 0.04 0.74 0.10 0.33 161
Carrier Break Arrival 151 0.08 0.49 10.07 1.39 4.48 2,179 0.01 0.04 0.76 0.11 0.34 165
Touch and Go 186 0.10 0.61 24.20 1.77 3.84 2,758 0.01 0.06 2.25 0.16 0.36 256
GCA Box 341 0.37 2.26 74.85 6.36 15.88 9,943 0.06 0.39 12.74 1.08 2.70 1,693
FCLP 0 0.12 0.69 18.58 1.97 5.61 3,072 0.00 0.00 0.00 0.00 0.00 0
Taxi/Idle In 382 13.40 20.35 0.75 0.45 2.77 663 2.56 3.88 0.14 0.09 0.53 127

  Total in Tons/Year 8.7 61.1 21.7 2.3 5.7
Total in Metric Tons/Year 3,141

Table 3.  Baseline Operations Transient Clipper C‐40A
Transient Large/Heavy ‐ Assume C‐40 A (Boeing 737‐700C)

    Powerplant: 2 × CFM56‐7 SLST engines  

Total Engine Time in Fuel Flow Total

Number of Power Mode/engine per Engine Fuel Used 1HC 1CO 1NOx 2SO2 3PM10 4PM2.5 5CO2 HC CO
Operations Setting (min) (kg/s) (lb) lb/lb fuel lb/lb fuel lb/lb fuel lb/lb fuel lb/op lb/op lb/lb fuel (lb) (lb)

Idle 273 7 13.0 0.092 158 0.0084 0.003 0.007 0.002 0.001 0.001 3.154 362.27 134.11
7Departure 666 100 0.7 0.842 78 0.0001 0.001 0.028 0.002 0.004 0.004 3.154 2.80 27.13
Climb Out 666 85 2.2 0.702 204 0.0002 0.001 0.024 0.002 0.007 0.007 3.154 21.25 71.09
7Approach 666 30 4.0 0.256 135 0.0002 0.010 0.014 0.002 0.001 0.001 3.154 14.09 928.95
Idle 273 7 13.0 0.092 158 0.0084 0.003 0.007 0.002 0.001 0.001 3.154 362.27 134.11

  Total in Tons/Year 0.38 0.65
Total in Metric Tons/Year

1EFs from Engine Datasheet 8CM061 04102007, ICAO Engine Exhaust Emissions Data Bank (ICAO, 2007)
2SOx % EFSOx = 20 * S where EFSOx = SOX emission factor [pounds SOX emitted per thousand pounds of fuel combusted (lb/1000 lb)]

20 = Factor which is derived by converting “weight percent” into units of “lb/1000 lb” and then multiplying times the ratio of the molecular weight of SO2 to the

molecular weight of sulfur

S = Weight percent sulfur content of the fuel

S content in JP‐5 0.102 = S; EF =  2.04

SOx  equation from Methods of Estimating Emissions of Air Pollutants for Mobile Sources at U.S. Air force Installations (December 2009)
3Emission Index from Formula 2 in  Derivation of a First Order Approximation of Particulate Matter from Aircraft , Wayson, Fleming, Kim & Draper, Transportation Research Board, 2003
4PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.

JP‐5 density = 6.814 lb/gal (based on average, calculated from range published in Petroleum Quality Information System 2009 Annual Report

JP‐5 HHV = 0.135 MMBtu/gal default HHV from Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)

72.22 kg CO2/MMBtu emission factor from  Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)
5CO2 EF= 3.154 lb CO2/lb fuel burned

7443 touch and go patterns + 343 GCA Box patterns combined with departures and approaches (443+343 = 786/2=393 to be added to the 273 LTOs; total = 666).

Operation

Annual EmissionsEmissions in lbs/op

Annual EmissionsEmission Indices

Annual EmissionsEmissions in lbs/op

Type of 
Operation

Type of 
Operation

Type of 
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Table 4.  Baseline Operations Transient C‐2 
Transient/Based Prop ‐Assume C‐2

 
Total Engine No. of  Time in Fuel Flow Total

Number of Power Engines  Mode/engine per Engine Fuel Used HC CO NOx SO2 PM10 CO2 HC CO
Operations Setting in Use (min) (lb/hr) (lb) (tons) (tons)

Departure
APU Use 437 On 1 5 197 33 0.25 2.00 6.25 2.04 0.22 3170 0.0017935 0.0143482
Start/Warm up 437 L/S G Idle 2 12.0 599 240 22.32 30.11 3.53 2.04 3.97 3149 1.16851 1.5763368
Taxi Out 437 H/S G Idle 2 5.0 756 126 1.42 5.65 6.35 2.04 3.97 3182 0.039094 0.1555502
Engine Run‐up 437 62% SHP 2 0.5 1,600 27 0.25 1.12 9.47 2.04 3.97 3226 0.0014567 0.0065259
Takeoff 437 Military 2 0.5 2,219 37 0.16 0.65 10.45 2.04 3.97 3229 0.0012929 0.0052526
Climbout 437 Military 2 2.0 2,219 148 0.16 0.65 10.45 2.04 3.97 3229 0.0051717 0.0210102
Straight In Arrival
Approach 437 30% SHP 2 5.0 1100 183 0.49 2.16 8.06 2.04 3.97 3212 0.0196286 0.086526
On runway 437 Flight Idle 2 1.0 836 28 1.1 4.54 6.52 2.04 3.97 3192 0.0066978 0.0276435
Taxi 437 H/S G Idle 2 2.0 756 50 1.42 5.65 6.35 2.04 3.97 3182 0.0156376 0.0622201
Shut down 437 L/S G Idle 1 1.0 599 10 22.32 30.11 3.53 2.04 3.97 3149 0.0486879 0.0656807
Touch and Go
Approach 393 30% SHP 2 1.0 1100 37 0.49 2.16 8.06 2.04 3.97 3212 0.0035305 0.0155628
Climbout 393 88% SHP 2 2.0 2025 135 0.18 0.8 10.15 2.04 3.97 3230 0.004775 0.021222
Circle 393 30% SHP 2 4.0 1100 147 0.49 2.16 8.06 2.04 3.97 3212 0.0141218 0.0622512
GCA Box
Approach 65 43% SHP 2 2.0 1300 87 0.36 1.58 8.75 2.04 3.97 3219 0.001014 0.0044503
Climbout 65 88% SHP 2 2.0 2025 135 0.18 0.8 10.15 2.04 3.97 3230 0.0007898 0.00351
Circle 65 30% SHP 2 7.0 1100 257 0.49 2.16 8.06 2.04 3.97 3212 0.0040874 0.018018

  Total in Tons/Year 1.3 2.1
Total in Metric Tons/Year

1 Flight operations from AESO Memoranda 9919C (Sept 2010) and 9936C (Feb 2010).

Future Years Assume transient aircraft operations remain appreciably the same

Emissions in lbs/1000 lbs fuel Annual Emissions

Operation

1Type of 
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TAB S.  H‐60 EMISSION CALCULATIONS

Table 1. 1H‐60 Operations 3 aircraft
Assume operations do not change year to year 1,224 average annual operations

Note that a departure and a landing are counted as 2 operations

  per engine HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2

 Power Setting # Engines Mode lb/hr lb lb lb lb lb lb lb

Departure:
APU Use On 1 30 102 51 9.04 42.77 3.94 2.04 0.22 3154 0.461 2.181 0.201 0.104 0.011 161

Start/Warm Up 15% Torque 2 10 274 91 0.77 18.65 4.6 2.04 4.2 3183 0.070 1.697 0.419 0.186 0.382 290
Unstick 25% Torque 2 0.3 341 3 0.61 14.04 5.07 2.04 4.2 3205 0.002 0.042 0.015 0.006 0.013 10
Taxi Out 20% Torque 2 5 308 51 0.66 16.01 4.85 2.04 4.2 3196 0.034 0.817 0.247 0.104 0.214 163
Hover 80% Torque 2 2 707 47 0.55 4.61 6.9 2.04 4.2 3220 0.026 0.217 0.324 0.096 0.197 151

Climbout 90% Torque 2 2 786 52 0.55 3.74 7.27 2.04 4.2 3219 0.029 0.194 0.378 0.106 0.218 167

Total for One H‐60 Departure: 0.62 5.15 1.58 0.60 1.04 942
612 Total H‐60 Departures, tons/yr: 0.19 1.58 0.48 0.18 0.32 288

Arrival:
APU Use On 1 35 102 60 9.04 42.77 3.94 2.04 0.22 3154 0.54 2.57 0.24 0.12 0.01 189
Approach 50% Torque 2 5 501 84 0.55 8.34 5.93 2.04 4.2 3220 0.05 0.70 0.50 0.17 0.35 271
Unstick 25% Torque 2 0.3 341 3 0.61 14.04 5.07 2.04 4.2 3205 0.00 0.04 0.02 0.01 0.01 10

Taxi in/shut down 20% Torque 2 8 308 82 0.66 16.01 4.85 2.04 4.2 3196 0.05 1.31 0.40 0.17 0.34 262
Hot refuel 15% Torque 2 15 274 137 0.77 18.65 4.6 2.04 4.2 3183 0.11 2.56 0.63 0.28 0.58 436

Total for One H‐60 Arrival: 0.75 7.18 1.78 0.75 1.30 1,168
612 Total H‐60 Arrivals, tons/yr: 0.2 2.2 0.5 0.2 0.4 357

Grand Total for Baseline Ops tons/yr: 0.42 3.77 1.03 0.41 0.71
CO2e (metric tons) 586

  Total Maintenance Emissions for one H‐60, lb/yr: 39.00 265.30 108.00 7.30 63.30 58,280
Total Baseline Engine Maintenance emissions for three H‐60 aircraft, tons/yr: 0.06 0.40 0.16 0.01 0.09

CO2e (metric tons) 79
1H‐60 operations from AESO Memorandum 9929 Rev A (Nov 09)

Annual emissionsEmission in lbs/1000 lbs fuel

Flight Operation

Engine

 

Time in

Fuel Flow

Fuel used
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TAB T.  GROUND SUPPORT EQUIPMENT EMISSIONS

Table 1.  2015 GSE  234 Aircraft Total LTO 32,966

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 72.3 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 24.23 659.03 1162.99 0.50 38.77 37.60 172,147 9.837 4.410
TOWTRACTOR 1 0.00030 10.67 0.9 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.38 0.32 0.00 0.00 0.00 100 0.006 0.003
TURBINE 5 0.00017 22.00 0.2 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.03 0.34 0.50 0.00 0.00 0.00 279 0.016 0.007
AIR COMPRESSOR 2 0.00015 3.22 1.5 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.36 0.64 0.00 0.02 0.02 100 0.006 0.003
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 5.6 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.54 52.30 43.39 0.04 0.17 0.17 12,901 0.737 0.330
AIRCON 8 0.00030 11.67 0.8 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.07 0.97 1.44 0.00 0.01 0.01 797 0.046 0.020
MEPP 37 0.00804 11.94 22.2 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 9.26 121.71 179.92 0.27 1.32 1.28 99,522 5.687 2.549

Total in Tons/Year 0.02 0.42 0.69 0.000 0.02 0.02
Total in Metric Tons/Year 286 0.02 0.01
CO2e in metric tons/year 288

1 specific GSE equipment for flight ops from NAS Lemoore (FRC West)
2Fuel flow rate based on 1 gal fuel consumed per hour per 18 Horsepower
3emission factors from Appendix D:  OSM and Summary of Off‐road Emissions Inventory Update (CARB, 2010)  Assume all engines are newest models available for 2015.
4PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach , EPA Docket #OAR‐2003‐0053‐1696.
5CO2 EF derived from Direct Emissions from Mobile Combustion Sources  (EPA, 2008), Table B‐1.
6CH4 and N2O EFs derived from Direct Emissions from Mobile Combustion Sources  (EPA, 2008), Table A‐6.
7AP 42, Fifth Edition, Volume 1, Chapter 3, Table 3.3‐1 Emissions Factors for Uncontrolled Gasoline and Diesel Industrial Engines.  1996
8 Assume all engines are newest model year for HP group.   HP attributed to nearest group listing (e.g. 88 hp modeled as 50 hp not 120 hp)

Alternative 1 
 

Table 2.  2016‐2018 GSE 224 Aircraft Total LTO 31,270

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 68.6 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 22.98 625.11 1103.14 0.47 36.77 35.67 163,288 9.331 4.183
TOWTRACTOR 1 0.00030 10.67 0.9 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.36 0.30 0.00 0.00 0.00 94 0.005 0.002
TURBINE 5 0.00017 22.00 0.2 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.02 0.32 0.48 0.00 0.00 0.00 265 0.015 0.007
AIR COMPRESSOR 2 0.00015 3.22 1.4 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.34 0.60 0.00 0.02 0.02 94 0.005 0.002
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 5.3 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.46 49.61 41.15 0.03 0.16 0.16 12,237 0.699 0.313
AIRCON 8 0.00030 11.67 0.8 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.07 0.92 1.37 0.00 0.01 0.01 756 0.043 0.019
MEPP 37 0.00804 11.94 21.0 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 8.78 115.45 170.66 0.26 1.25 1.22 94,401 5.394 2.418

Total in Tons/Year 0.02 0.40 0.66 0.000 0.02 0.02
Total in Metric Tons/Year 271 0.02 0.01
CO2e in metric tons/year 274

Table 3.  2019‐2021 GSE 224 Aircraft Total LTO 30,758

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 67.4 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 22.61 614.88 1085.09 0.46 36.17 35.08 160616 9.178 4.114
TOWTRACTOR 1 0.00030 10.67 0.9 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.35 0.30 0.00 0.00 0.00 93 0.005 0.002
TURBINE 5 0.00017 22.00 0.2 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.02 0.32 0.47 0.00 0.00 0.00 260 0.015 0.007
AIR COMPRESSOR 2 0.00015 3.22 1.4 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.34 0.59 0.00 0.02 0.02 93 0.005 0.002
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 5.2 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.44 48.80 40.48 0.03 0.16 0.16 12037 0.688 0.308
AIRCON 8 0.00030 11.67 0.8 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.07 0.91 1.34 0.00 0.01 0.01 744 0.042 0.019
MEPP 37 0.00804 11.94 20.7 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 8.64 113.56 167.87 0.25 1.23 1.20 92856 5.306 2.379

Total in Tons/Year 0.02 0.39 0.65 0.000 0.02 0.02
Total in Metric Tons/Year 267 0.02 0.01
CO2e in metric tons/year 269

 
Table 4.  2022 GSE 214 Aircraft Total LTO 29,573

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 64.8 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 21.74 591.20 1043.29 0.45 34.78 33.73 154429 8.824 3.956
TOWTRACTOR 1 0.00030 10.67 0.8 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.34 0.29 0.00 0.00 0.00 89 0.005 0.002
TURBINE 5 0.00017 22.00 0.2 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.02 0.31 0.45 0.00 0.00 0.00 250 0.014 0.006
AIR COMPRESSOR 2 0.00015 3.22 1.4 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.32 0.57 0.00 0.02 0.02 89 0.005 0.002
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 5.0 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.38 46.92 38.92 0.03 0.15 0.15 11573 0.661 0.296
AIRCON 8 0.00030 11.67 0.8 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.07 0.87 1.29 0.00 0.01 0.01 715 0.041 0.018
MEPP 37 0.00804 11.94 19.9 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 8.31 109.18 161.40 0.24 1.19 1.15 89279 5.102 2.287

Total in Tons/Year 0.02 0.37 0.62 0.000 0.02 0.02
Total in Metric Tons/Year 256 0.01 0.01
CO2e in metric tons/year 259

Emission Factors Emissions per year

Emission Factors Emissions per year

Emission Factors Emissions per year

Emission Factors Emissions per year

Appendix 1D 1D-61 February 2013



 
Table 5.  2023 GSE 204 Aircraft Total LTO 28,388

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 62.2 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 20.86 567.51 1001.49 0.43 33.38 32.38 148241 8.471 3.797
TOWTRACTOR 1 0.00030 10.67 0.8 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.33 0.27 0.00 0.00 0.00 86 0.005 0.002
TURBINE 5 0.00017 22.00 0.2 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.02 0.29 0.43 0.00 0.00 0.00 240 0.014 0.006
AIR COMPRESSOR 2 0.00015 3.22 1.3 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.31 0.55 0.00 0.02 0.02 86 0.005 0.002
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 4.8 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.33 45.04 37.36 0.03 0.15 0.14 11110 0.635 0.285
AIRCON 8 0.00030 11.67 0.7 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.06 0.84 1.24 0.00 0.01 0.01 686 0.039 0.018
MEPP 37 0.00804 11.94 19.1 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 7.97 104.81 154.93 0.23 1.14 1.11 85702 4.897 2.195

Total in Tons/Year 0.02 0.36 0.60 0.000 0.02 0.02
Total in Metric Tons/Year 246 0.01 0.01
CO2e in metric tons/year 248

Table 6.  2024 GSE 194 Aircraft Total LTO 27,203

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 59.6 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 19.99 543.82 959.69 0.41 31.99 31.03 142054 8.117 3.639
TOWTRACTOR 1 0.00030 10.67 0.8 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.31 0.26 0.00 0.00 0.00 82 0.005 0.002
TURBINE 5 0.00017 22.00 0.2 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.02 0.28 0.42 0.00 0.00 0.00 230 0.013 0.006
AIR COMPRESSOR 2 0.00015 3.22 1.3 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.30 0.52 0.00 0.02 0.02 82 0.005 0.002
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 4.6 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.27 43.16 35.80 0.03 0.14 0.14 10646 0.608 0.273
AIRCON 8 0.00030 11.67 0.7 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.06 0.80 1.19 0.00 0.01 0.01 658 0.038 0.017
MEPP 37 0.00804 11.94 18.3 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 7.64 100.43 148.47 0.22 1.09 1.06 82125 4.693 2.104

Total in Tons/Year 0.01 0.34 0.57 3.33E‐04 0.02 0.02
Total in Metric Tons/Year 236 0.01 0.01
CO2e in metric tons/year 238

Table 7.  2025 GSE 184 Aircraft Total LTO 26,018

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 57.0 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 19.12 520.14 917.89 0.39 30.60 29.68 135866 7.764 3.480
TOWTRACTOR 1 0.00030 10.67 0.7 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.30 0.25 0.00 0.00 0.00 79 0.004 0.002
TURBINE 5 0.00017 22.00 0.2 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.02 0.27 0.40 0.00 0.00 0.00 220 0.013 0.006
AIR COMPRESSOR 2 0.00015 3.22 1.2 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.28 0.50 0.00 0.02 0.02 79 0.004 0.002
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 4.4 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.22 41.28 34.24 0.03 0.14 0.13 10182 0.582 0.261
AIRCON 8 0.00030 11.67 0.7 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.06 0.77 1.14 0.00 0.01 0.01 629 0.036 0.016
MEPP 37 0.00804 11.94 17.5 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 7.31 96.06 142.00 0.21 1.04 1.01 78548 4.488 2.012

Total in Tons/Year 0.01 0.33 0.55 0.000 0.02 0.02
Total in Metric Tons/Year 226 0.01 0.01
CO2e in metric tons/year 228

Table 8.  2026 ‐2028+  GSE 164 Aircraft Total LTO 23,649

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 51.8 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 17.38 472.76 834.29 0.36 27.81 26.98 123492 7.057 3.163
TOWTRACTOR 1 0.00030 10.67 0.7 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.27 0.23 0.00 0.00 0.00 71 0.004 0.002
TURBINE 5 0.00017 22.00 0.2 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.02 0.24 0.36 0.00 0.00 0.00 200 0.011 0.005
AIR COMPRESSOR 2 0.00015 3.22 1.1 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.26 0.46 0.00 0.02 0.01 71 0.004 0.002
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 4.0 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.11 37.52 31.12 0.03 0.12 0.12 9255 0.529 0.237
AIRCON 8 0.00030 11.67 0.6 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.05 0.70 1.03 0.00 0.01 0.01 572 0.033 0.015
MEPP 37 0.00804 11.94 15.9 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 6.64 87.31 129.07 0.19 0.95 0.92 71394 4.080 1.829

Total in Tons/Year 0.01 0.30 0.50 0.000 0.01 0.01
Total in Metric Tons/Year 205 0.01 0.01
CO2e in metric tons/year 207

Emission Factors Emissions per year

Emission Factors Emissions per year

Emission Factors Emissions per year

Emission Factors Emissions per year
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Alternative 2 GSE at NAS Lemoore (F‐35C Based at Lemoore)

Table 9.  2016 GSE 230 Aircraft Total LTO 31,671

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 69.4 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 23.28 633.15 1117.32 0.48 37.24 36.13 165386 9.451 4.236
TOWTRACTOR 1 0.00030 10.67 0.9 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.36 0.31 0.00 0.00 0.00 96 0.005 0.002
TURBINE 5 0.00017 22.00 0.2 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.02 0.33 0.48 0.00 0.00 0.00 268 0.015 0.007
AIR COMPRESSOR 2 0.00015 3.22 1.5 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.35 0.61 0.00 0.02 0.02 96 0.005 0.002
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 5.4 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.48 50.25 41.68 0.03 0.16 0.16 12394 0.708 0.317
AIRCON 8 0.00030 11.67 0.8 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.07 0.94 1.38 0.00 0.01 0.01 766 0.044 0.020
MEPP 37 0.00804 11.94 21.3 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 8.90 116.93 172.85 0.26 1.27 1.23 95614 5.464 2.449

Total in Tons/Year 0.02 0.40 0.67 0.000 0.02 0.02
Total in Metric Tons/Year 275 0.02 0.01
CO2e in metric tons/year 277

Table 10.  2017‐2018 GSE  234 Aircraft Total LTO 31,939

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 70.0 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 23.47 638.50 1126.77 0.48 37.56 36.43 166785 9.531 4.272
TOWTRACTOR 1 0.00030 10.67 0.9 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.37 0.31 0.00 0.00 0.00 97 0.006 0.002
TURBINE 5 0.00017 22.00 0.2 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.03 0.33 0.49 0.00 0.00 0.00 270 0.015 0.007
AIR COMPRESSOR 2 0.00015 3.22 1.5 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.35 0.62 0.00 0.02 0.02 97 0.006 0.002
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 5.4 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.50 50.68 42.04 0.03 0.17 0.16 12499 0.714 0.320
AIRCON 8 0.00030 11.67 0.8 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.07 0.94 1.40 0.00 0.01 0.01 772 0.044 0.020
MEPP 37 0.00804 11.94 21.5 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 8.97 117.92 174.31 0.26 1.28 1.24 96422 5.510 2.470

Total in Tons/Year 0.02 0.40 0.67 0.000 0.02 0.02
Total in Metric Tons/Year 277 0.02 0.01
CO2e in metric tons/year 279

Table 11.  2019 GSE 229 Aircraft Total LTO 31,093

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 68.2 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 22.85 621.58 1096.90 0.47 36.56 35.47 162365 9.278 4.159
TOWTRACTOR 1 0.00030 10.67 0.9 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.36 0.30 0.00 0.00 0.00 94 0.005 0.002
TURBINE 5 0.00017 22.00 0.2 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.02 0.32 0.48 0.00 0.00 0.00 263 0.015 0.007
AIR COMPRESSOR 2 0.00015 3.22 1.4 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.34 0.60 0.00 0.02 0.02 94 0.005 0.002
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 5.3 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.46 49.33 40.92 0.03 0.16 0.16 12168 0.695 0.312
AIRCON 8 0.00030 11.67 0.8 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.07 0.92 1.36 0.00 0.01 0.01 752 0.043 0.019
MEPP 37 0.00804 11.94 20.9 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 8.73 114.79 169.69 0.26 1.25 1.21 93867 5.364 2.404

Total in Tons/Year 0.02 0.39 0.66 0.000 0.02 0.02
Total in Metric Tons/Year 270 0.02 0.01
CO2e in metric tons/year 272

Table 12.  2020 GSE  234 Aircraft Total LTO 31,428

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 68.9 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 23.10 628.27 1108.72 0.47 36.96 35.85 164113 9.378 4.204
TOWTRACTOR 1 0.00030 10.67 0.9 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.36 0.30 0.00 0.00 0.00 95 0.005 0.002
TURBINE 5 0.00017 22.00 0.2 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.02 0.33 0.48 0.00 0.00 0.00 266 0.015 0.007
AIR COMPRESSOR 2 0.00015 3.22 1.5 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.34 0.61 0.00 0.02 0.02 95 0.005 0.002
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 5.3 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.47 49.86 41.36 0.03 0.16 0.16 12299 0.703 0.315
AIRCON 8 0.00030 11.67 0.8 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.07 0.93 1.37 0.00 0.01 0.01 760 0.043 0.019
MEPP 37 0.00804 11.94 21.2 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 8.83 116.03 171.52 0.26 1.26 1.22 94878 5.422 2.430

Total in Tons/Year 0.02 0.40 0.66 0.000 0.02 0.02
Total in Metric Tons/Year 273 0.02 0.01
CO2e in metric tons/year 275

Emission Factors Emissions per year

Emission Factors Emissions per year

Emission Factors Emissions per year

Emission Factors Emissions per year
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Table 13.  2021 GSE  249 Aircraft Total LTO 36,336

Gallons Fuel per  2Estimated Annual hours 8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr
TOWTRACTOR 48 0.01072 4.89 79.7 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 26.71 726.39 1281.86 0.55 42.73 41.45 189743 10.842 4.860
TOWTRACTOR 1 0.00030 10.67 1.0 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.42 0.35 0.00 0.00 0.00 110 0.006 0.003
TURBINE 5 0.00017 22.00 0.3 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.03 0.38 0.56 0.00 0.00 0.00 307 0.018 0.008
AIR COMPRESSOR 2 0.00015 3.22 1.7 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.40 0.70 0.00 0.02 0.02 110 0.006 0.003
HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 6.1 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.70 57.65 47.82 0.04 0.19 0.18 14220 0.813 0.364
AIRCON 8 0.00030 11.67 0.9 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.08 1.07 1.59 0.00 0.01 0.01 878 0.050 0.023
MEPP 37 0.00804 11.94 24.5 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 10.21 134.15 198.31 0.30 1.46 1.41 109695 6.268 2.810

Total in Tons/Year 0.02 0.46 0.77 0.000 0.02 0.02
Total in Metric Tons/Year 315 0.02 0.01
CO2e in metric tons/year 318

Table 14.  2022 GSE  247 Aircraft Total LTO 35,947

Gallons Fuel per 
2Estimated Annual hours

8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

TOWTRACTOR 48 0.01072 4.89 78.8 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 26.42 718.62 1268.14 0.54 42.27 41.00 187712 10.726 4.808

TOWTRACTOR 1 0.00030 10.67 1.0 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.41 0.35 0.00 0.00 0.00 109 0.006 0.003

TURBINE 5 0.00017 22.00 0.3 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.03 0.37 0.55 0.00 0.00 0.00 304 0.017 0.008

AIR COMPRESSOR 2 0.00015 3.22 1.7 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.01 0.39 0.69 0.00 0.02 0.02 109 0.006 0.003

HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 6.1 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.68 57.03 47.31 0.04 0.19 0.18 14068 0.804 0.360

AIRCON 8 0.00030 11.67 0.9 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.08 1.06 1.57 0.00 0.01 0.01 869 0.050 0.022

MEPP 37 0.00804 11.94 24.2 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 10.10 132.71 196.18 0.30 1.44 1.40 108521 6.201 2.780

Total in Tons/Year 0.02 0.46 0.76 0.000 0.02 0.02

Total in Metric Tons/Year 312 0.02 0.01

CO2e in metric tons/year 315

Table 15.  2023 GSE  254 Aircraft Total LTO 37,722

Gallons Fuel per 
2Estimated Annual hours

8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

TOWTRACTOR 48 0.01072 4.89 82.7 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 27.72 754.10 1330.77 0.57 44.36 43.03 196982 11.256 5.046

TOWTRACTOR 1 0.00030 10.67 1.1 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.43 0.36 0.00 0.00 0.00 114 0.007 0.003

TURBINE 5 0.00017 22.00 0.3 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.03 0.39 0.58 0.00 0.00 0.00 319 0.018 0.008

AIR COMPRESSOR 2 0.00015 3.22 1.7 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.02 0.41 0.73 0.00 0.02 0.02 114 0.007 0.003

HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 6.4 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.77 59.85 49.65 0.04 0.20 0.19 14762 0.844 0.378

AIRCON 8 0.00030 11.67 1.0 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.08 1.12 1.65 0.00 0.01 0.01 912 0.052 0.023

MEPP 37 0.00804 11.94 25.4 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 10.60 139.27 205.87 0.31 1.51 1.47 113880 6.507 2.917

Total in Tons/Year 0.02 0.48 0.79 0.000 0.02 0.02

Total in Metric Tons/Year 327 0.02 0.01

CO2e in metric tons/year 330

Table 16.  2024 GSE  255 Aircraft Total LTO 37,794

Gallons Fuel per 
2Estimated Annual hours

8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

TOWTRACTOR 48 0.01072 4.89 82.9 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 27.78 755.55 1333.32 0.57 44.44 43.11 197359 11.278 5.056

TOWTRACTOR 1 0.00030 10.67 1.1 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.43 0.36 0.00 0.00 0.00 114 0.007 0.003

TURBINE 5 0.00017 22.00 0.3 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.03 0.39 0.58 0.00 0.00 0.00 320 0.018 0.008

AIR COMPRESSOR 2 0.00015 3.22 1.7 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.02 0.41 0.73 0.00 0.02 0.02 114 0.007 0.003

HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 6.4 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.77 59.96 49.74 0.04 0.20 0.19 14791 0.845 0.379

AIRCON 8 0.00030 11.67 1.0 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.09 1.12 1.65 0.00 0.01 0.01 914 0.052 0.023

MEPP 37 0.00804 11.94 25.4 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 10.62 139.53 206.27 0.31 1.52 1.47 114098 6.520 2.923

Total in Tons/Year 0.02 0.48 0.80 0.000 0.02 0.02

Total in Metric Tons/Year 328 0.02 0.01

CO2e in metric tons/year 331

Emission Factors Emissions per year

Emission Factors Emissions per year

Emission Factors Emissions per year

Emission Factors Emissions per year
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Table 17.  2025 GSE 257 Aircraft Total LTO 37,933

Gallons Fuel per 
2Estimated Annual hours

8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

TOWTRACTOR 48 0.01072 4.89 83.2 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 27.88 758.33 1338.23 0.57 44.61 43.27 198086 11.319 5.074

TOWTRACTOR 1 0.00030 10.67 1.1 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.44 0.37 0.00 0.00 0.00 115 0.007 0.003

TURBINE 5 0.00017 22.00 0.3 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.03 0.39 0.58 0.00 0.00 0.00 321 0.018 0.008

AIR COMPRESSOR 2 0.00015 3.22 1.8 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.02 0.41 0.73 0.00 0.02 0.02 115 0.007 0.003

HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 6.4 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.78 60.19 49.92 0.04 0.20 0.19 14845 0.848 0.380

AIRCON 8 0.00030 11.67 1.0 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.09 1.12 1.66 0.00 0.01 0.01 917 0.052 0.023

MEPP 37 0.00804 11.94 25.5 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 10.66 140.05 207.03 0.31 1.52 1.48 114519 6.544 2.933

Total in Tons/Year 0.02 0.48 0.80 0.000 0.02 0.02

Total in Metric Tons/Year 329 0.02 0.01

CO2e in metric tons/year 332

Table 18.  2026 GSE 259 Aircraft Total LTO 37,558

Gallons Fuel per 
2Estimated Annual hours

8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

TOWTRACTOR 48 0.01072 4.89 82.3 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 27.60 750.82 1324.97 0.57 44.17 42.84 196123 11.207 5.024

TOWTRACTOR 1 0.00030 10.67 1.0 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.43 0.36 0.00 0.00 0.00 113 0.006 0.003

TURBINE 5 0.00017 22.00 0.3 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.03 0.39 0.57 0.00 0.00 0.00 318 0.018 0.008

AIR COMPRESSOR 2 0.00015 3.22 1.7 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.02 0.41 0.72 0.00 0.02 0.02 113 0.006 0.003

HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 6.3 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.76 59.59 49.43 0.04 0.20 0.19 14698 0.840 0.376

AIRCON 8 0.00030 11.67 1.0 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.08 1.11 1.64 0.00 0.01 0.01 908 0.052 0.023

MEPP 37 0.00804 11.94 25.3 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 10.55 138.66 204.98 0.31 1.51 1.46 113384 6.479 2.904

Total in Tons/Year 0.02 0.48 0.79 0.000 0.02 0.02

Total in Metric Tons/Year 326 0.02 0.01

CO2e in metric tons/year 329

Table 19.  2027‐2028 GSE 264 Aircraft Total LTO 38,153

Gallons Fuel per 
2Estimated Annual hours

8Brake
1Total Unit per Fuel Flow of operation per Unit Horsepower  Load

3VOCs 3CO 3NOx 7SO2
3PM10

4PM2.5
5CO2

6CH4
6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

1Designation Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

TOWTRACTOR 48 0.01072 4.89 83.6 88 0.36 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 28.04 762.71 1345.96 0.57 44.87 43.52 199231 11.385 5.103

TOWTRACTOR 1 0.00030 10.67 1.1 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.01 0.44 0.37 0.00 0.00 0.00 115 0.007 0.003

TURBINE 5 0.00017 22.00 0.3 396 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.03 0.39 0.58 0.00 0.00 0.00 323 0.018 0.008

AIR COMPRESSOR 2 0.00015 3.22 1.8 58 0.34 0.100 2.720 4.800 0.00205 0.160 0.155 10,150 0.58 0.26 0.02 0.42 0.74 0.00 0.02 0.02 115 0.007 0.003

HYDRAULIC POWER SUPPLY  (‐15) 37 0.00104 6.17 6.4 111 0.34 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.79 60.53 50.21 0.04 0.20 0.19 14931 0.853 0.382

AIRCON 8 0.00030 11.67 1.0 210 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.09 1.13 1.67 0.00 0.01 0.01 922 0.053 0.024

MEPP 37 0.00804 11.94 25.7 215 0.34 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 10.72 140.86 208.22 0.31 1.53 1.49 115180 6.582 2.950

Total in Tons/Year 0.02 0.48 0.80 0.000 0.02 0.02

Total in Metric Tons/Year 331 0.02 0.01

CO2e in metric tons/year 334

Emission Factors Emissions per year

Emission Factors Emissions per year

Emission Factors Emissions per year

Appendix 1D 1D-65 February 2013



TAB U.  PERSONALLY OWNED VEHICLE (POV) EMISSIONS
Personnel Vehicles

Baseline

Table 1.  Baseline Commuters 7,975 personnel
Commuters ‐ on base

1VOCs 1CO 1NOx 1SO2
1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 270 240 14 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 364.00 0.03 0.03 601.97 5,571.19 546.02 9.71 84.00 54.57 330220800 28123.2 29030.4
cars 618 240 14 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 364.00 0.03 0.03 1,377.84 12,751.82 1,249.79 22.23 192.26 124.90 755838720 64370.88 66447.36

SUV/pickups 432 240 14 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 519.00 0.04 0.05 963.15 8,913.90 873.64 15.54 134.39 87.31 753338880 52254.72 68221.44

  Tons per Year 1.47 13.62 1.33 0.02 0.21 0.13
      Metric Tons per Year 1,839 0.14 0.16

CO2e in metric tons/year 1,893

Commuters ‐ off base

1VOCs 1CO 1NOx 1
SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 425 240 25 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 364.00 0.03 0.03 1,692.05 15,659.75 1,534.79 27.30 236.10 153.38 928200000 79050 81600
cars 1,557 240 25 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 364.00 0.03 0.03 6,198.86 57,369.94 5,622.73 100.00 864.96 561.92 3400488000 289602 298944

SUV/pickups 924 240 25 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 519.00 0.04 0.05 3,678.71 34,046.13 3,336.80 59.34 513.31 333.47 2877336000 199584 260568

Tons per Year 5.78 53.54 5.25 0.09 0.81 0.52
Metric Tons per Year 7,206 0.57 0.64

CO2e in metric tons/year 7,417
1
Emission Factors from  onroadEF07_26.xls (SCAQMD 2009) 
2
Emission Factors from Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document (CEQ. 2010), Table D‐11
3Emission Factors from Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document  (CEQ. 2010), Table D‐12

Alternative 1 ‐ Lemoore
Assume scenario that all changes to personnel result in changes in off‐base commuters.

Table 2.  2016 Off‐base Commuters
Commuters ‐ off base 7,755 commuters 

1
VOCs

1
CO

1
NOx 1SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 413 240 25 6.325E‐04 5.758E‐03 5.566E‐04 1.071E‐05 9.39165E‐05 6.13134E‐05 364.00 0.03 0.03 1,568.49 14,277.84 1,380.12 26.55 232.88 152.04 902594483 76869 79349
cars 1,514 240 25 6.325E‐04 5.758E‐03 5.566E‐04 1.071E‐05 9.39165E‐05 6.13134E‐05 364.00 0.03 0.03 5,746.21 52,307.30 5,056.12 97.25 853.16 556.99 3306681434 281613 290697

SUV/pickups 899 240 25 6.325E‐04 5.758E‐03 5.566E‐04 1.071E‐05 9.39165E‐05 6.13134E‐05 519.00 0.04 0.05 3,410.09 31,041.71 3,000.55 57.71 506.31 330.54 2797961214 194078 253380

Tons per Year 5.36 48.81 4.72 0.09 0.80 0.52
Metric Tons per Year 7,007 0.55 0.62

CO2e in metric tons/year 7,212

Table 3.  2017 Off‐base Commuters
Commuters ‐ off base 7,755 commuters 

1VOCs 1CO 1NOx 1SO2
1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 413 240 25 6.011E‐04 5.379E‐03 5.130E‐04 1.079E‐05 9.4463E‐05 6.19192E‐05 364.00 0.03 0.03 1,490.51 13,337.85 1,271.98 26.77 234.24 153.54 902594483 76869 79349
cars 1,514 240 25 6.011E‐04 5.379E‐03 5.130E‐04 1.079E‐05 9.4463E‐05 6.19192E‐05 364.00 0.03 0.03 5,460.51 48,863.60 4,659.95 98.06 858.13 562.49 3306681434 281613 290697

SUV/pickups 899 240 25 6.011E‐04 5.379E‐03 5.130E‐04 1.079E‐05 9.4463E‐05 6.19192E‐05 519.00 0.04 0.05 3,240.53 28,998.05 2,765.44 58.19 509.26 333.81 2797961214 194078 253380

Tons per Year 5.10 45.60 4.35 0.09 0.80 0.52
Metric Tons per Year 7,007 0.55 0.62

CO2e in metric tons/year 7,212

Table 4.  2018 Off‐base Commuters
Commuters ‐ off base 7,755 commuters 

1VOCs 1CO 1NOx 1
SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 413 240 25 5.718E‐04 5.029E‐03 4.730E‐04 1.071E‐05 9.49415E‐05 6.23353E‐05 364.00 0.03 0.03 1,417.82 12,469.72 1,172.88 26.55 235.42 154.57 902594483 76869 79349
cars 1,514 240 25 5.718E‐04 5.029E‐03 4.730E‐04 1.071E‐05 9.49415E‐05 6.23353E‐05 364.00 0.03 0.03 5,194.22 45,683.17 4,296.89 97.28 862.48 566.27 3306681434 281613 290697

SUV/pickups 899 240 25 5.718E‐04 5.029E‐03 4.730E‐04 1.071E‐05 9.49415E‐05 6.23353E‐05 519.00 0.04 0.05 3,082.50 27,110.63 2,549.99 57.73 511.84 336.05 2797961214 194078 253380

Tons per Year 4.85 42.63 4.01 0.09 0.80 0.53
Metric Tons per Year 7,007 0.55 0.62

CO2e in metric tons/year 7,212

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions
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Table 5.  2019 Off‐base Commuters
Commuters ‐ off base 7,645 commuters 

1VOCs 1CO 1NOx 1
SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 407 240 25 5.465E‐04 4.718E‐03 4.372E‐04 1.072E‐05 9.5227E‐05 6.25868E‐05 364.00 0.03 0.03 1,336.00 11,533.56 1,068.62 26.21 232.78 152.99 889791724 75779 78223
cars 1,493 240 25 5.465E‐04 4.718E‐03 4.372E‐04 1.072E‐05 9.5227E‐05 6.25868E‐05 364.00 0.03 0.03 4,894.49 42,253.54 3,914.93 96.02 852.80 560.49 3259778152 277618 286574

SUV/pickups 886 240 25 5.465E‐04 4.718E‐03 4.372E‐04 1.072E‐05 9.5227E‐05 6.25868E‐05 519.00 0.04 0.05 2,904.63 25,075.32 2,323.31 56.98 506.09 332.62 2758273821 191325 249786

Tons per Year 4.57 39.43 3.65 0.09 0.80 0.52
Metric Tons per Year 6,908 0.54 0.61

CO2e in metric tons/year 7,110

Table 6.  2020 Off‐base Commuters
Commuters ‐ off base 7,645 commuters 

1
VOCs

1
CO

1
NOx 1

SO2
1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 407 240 25 5.246E‐04 4.442E‐03 4.051E‐04 1.073E‐05 9.5496E‐05 6.27919E‐05 364.00 0.03 0.03 1,282.44 10,859.55 990.16 26.22 233.44 153.49 889791724 75779 78223
cars 1,493 240 25 5.246E‐04 4.442E‐03 4.051E‐04 1.073E‐05 9.5496E‐05 6.27919E‐05 364.00 0.03 0.03 4,698.26 39,784.28 3,627.49 96.06 855.21 562.33 3259778152 277618 286574

SUV/pickups 886 240 25 5.246E‐04 4.442E‐03 4.051E‐04 1.073E‐05 9.5496E‐05 6.27919E‐05 519.00 0.04 0.05 2,788.17 23,609.94 2,152.73 57.01 507.52 333.71 2758273821 191325 249786

Tons per Year 4.38 37.13 3.39 0.09 0.80 0.52
Metric Tons per Year 6,908 0.54 0.61

CO2e in metric tons/year 7,110

Table 7.  2021 Off‐base Commuters
Commuters ‐ off base 7,645 commuters 

1
VOCs

1
CO

1
NOx 1SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 407 240 25 5.057E‐04 4.212E‐03 3.776E‐04 1.073E‐05 9.63965E‐05 6.36394E‐05 364.00 0.03 0.03 1,236.25 10,296.59 922.95 26.22 235.64 155.57 889791724 75779 78223
cars 1,493 240 25 5.057E‐04 4.212E‐03 3.776E‐04 1.073E‐05 9.63965E‐05 6.36394E‐05 364.00 0.03 0.03 4,529.03 37,721.87 3,381.27 96.07 863.27 569.92 3259778152 277618 286574

SUV/pickups 886 240 25 5.057E‐04 4.212E‐03 3.776E‐04 1.073E‐05 9.63965E‐05 6.36394E‐05 519.00 0.04 0.05 2,687.75 22,386.00 2,006.61 57.02 512.31 338.22 2758273821 191325 249786

Tons per Year 4.23 35.20 3.16 0.09 0.81 0.53
Metric Tons per Year 6,908 0.54 0.61

CO2e in metric tons/year 7,110

Table 8.  2022 Off‐base Commuters
Commuters ‐ off base 7,425 commuters 

1VOCs 1CO 1NOx 1
SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 396 240 25 4.866E‐04 3.979E‐03 3.515E‐04 1.072E‐05 9.66111E‐05 6.38897E‐05 364.00 0.03 0.03 1,155.20 9,445.88 834.50 25.44 229.37 151.68 864186207 73598 75972
cars 1,450 240 25 4.866E‐04 3.979E‐03 3.515E‐04 1.072E‐05 9.66111E‐05 6.38897E‐05 364.00 0.03 0.03 4,232.11 34,605.27 3,057.22 93.22 840.30 555.69 3165971586 269629 278327

SUV/pickups 860 240 25 4.866E‐04 3.979E‐03 3.515E‐04 1.072E‐05 9.66111E‐05 6.38897E‐05 519.00 0.04 0.05 2,511.54 20,536.46 1,814.30 55.32 498.67 329.78 2678899034 185820 242598

Tons per Year 3.95 32.29 2.85 0.09 0.78 0.52
Metric Tons per Year 6,709 0.53 0.60

CO2e in metric tons/year 6,905

Table 9.  2023 Off‐base Commuters
Commuters ‐ off base 7,205 commuters 

1
VOCs

1
CO

1
NOx 1SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 384 240 25 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 364.00 0.03 0.03 1,080.48 8,697.44 756.82 24.65 222.92 147.55 838580690 71418 73721
cars 1,407 240 25 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 364.00 0.03 0.03 3,958.38 31,863.31 2,772.65 90.31 816.69 540.55 3072165021 261640 270080

SUV/pickups 835 240 25 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 519.00 0.04 0.05 2,349.10 18,909.25 1,645.43 53.59 484.66 320.79 2599524248 180314 235410

Tons per Year 3.69 29.73 2.59 0.08 0.76 0.50
Metric Tons per Year 6,510 0.51 0.58

CO2e in metric tons/year 6,701

Table 10.  2024 Off‐base Commuters
Commuters ‐ off base 6,985 commuters 

1VOCs 1CO 1NOx 1SO2
1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 372 240 25 4.514E‐04 3.586E‐03 3.072E‐04 1.080E‐05 9.67636E‐05 6.41014E‐05 364.00 0.03 0.03 1,008.09 8,009.40 686.13 24.13 216.12 143.17 812975172 69237 71470
cars 1,364 240 25 4.514E‐04 3.586E‐03 3.072E‐04 1.080E‐05 9.67636E‐05 6.41014E‐05 364.00 0.03 0.03 3,693.16 29,342.66 2,513.67 88.39 791.75 524.50 2978358455 253651 261834

SUV/pickups 809 240 25 4.514E‐04 3.586E‐03 3.072E‐04 1.080E‐05 9.67636E‐05 6.41014E‐05 519.00 0.04 0.05 2,191.70 17,413.37 1,491.73 52.45 469.86 311.26 2520149462 174808 228222

Tons per Year 3.45 27.38 2.35 0.08 0.74 0.49
Metric Tons per Year 6,311 0.50 0.56

CO2e in metric tons/year 6,496

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions
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Table 11.  2025 Off‐base Commuters
Commuters ‐ off base 6,765 commuters 

1VOCs 1CO 1NOx 1
SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 361 240 25 4.354E‐04 3.427E‐03 2.885E‐04 1.070E‐05 9.67942E‐05 6.4176E‐05 364.00 0.03 0.03 941.92 7,413.79 623.98 23.15 209.38 138.82 787369655 67056 69219
cars 1,321 240 25 4.354E‐04 3.427E‐03 2.885E‐04 1.070E‐05 9.67942E‐05 6.4176E‐05 364.00 0.03 0.03 3,450.75 27,160.62 2,285.96 84.83 767.05 508.57 2884551890 245662 253587

SUV/pickups 784 240 25 4.354E‐04 3.427E‐03 2.885E‐04 1.070E‐05 9.67942E‐05 6.4176E‐05 519.00 0.04 0.05 2,047.84 16,118.44 1,356.60 50.34 455.21 301.81 2440774676 169302 221034

Tons per Year 3.22 25.35 2.13 0.08 0.72 0.47
Metric Tons per Year 6,113 0.48 0.54

CO2e in metric tons/year 6,291

Table 12.  2026 Off‐base Commuters
Commuters ‐ off base 6,325 commuters 

1
VOCs

1
CO

1
NOx 1

SO2
1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 337 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 850.48 6,649.27 548.90 21.76 195.92 129.74 736158621 62695 64717
cars 1,235 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 3,115.74 24,359.80 2,010.92 79.71 717.76 475.30 2696938759 229684 237094

SUV/pickups 733 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 519.00 0.04 0.05 1,849.03 14,456.30 1,193.38 47.30 425.96 282.06 2282025103 158291 206657

Tons per Year 2.91 22.73 1.88 0.07 0.67 0.44
Metric Tons per Year 5,715 0.45 0.51

CO2e in metric tons/year 5,882

Table 13.  2027 Off‐base Commuters
Commuters ‐ off base 6,325 commuters 

1
VOCs

1
CO

1
NOx 1SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 337 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 850.48 6,649.27 548.90 21.76 195.92 129.74 736158621 62695 64717
cars 1,235 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 3,115.74 24,359.80 2,010.92 79.71 717.76 475.30 2696938759 229684 237094

SUV/pickups 733 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 519.00 0.04 0.05 1,849.03 14,456.30 1,193.38 47.30 425.96 282.06 2282025103 158291 206657

Tons per Year 2.91 22.73 1.88 0.07 0.67 0.44
Metric Tons per Year 5,715 0.45 0.51

CO2e in metric tons/year 5,882

Table 14.  2028 Off‐base Commuters
Commuters ‐ off base 6,325 commuters 

1VOCs 1CO 1NOx 1
SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 337 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 850.48 6,649.27 548.90 21.76 195.92 129.74 736158621 62695 64717
cars 1,235 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 3,115.74 24,359.80 2,010.92 79.71 717.76 475.30 2696938759 229684 237094

SUV/pickups 733 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 519.00 0.04 0.05 1,849.03 14,456.30 1,193.38 47.30 425.96 282.06 2282025103 158291 206657

Tons per Year 2.91 22.73 1.88 0.07 0.67 0.44
Metric Tons per Year 5,715 0.45 0.51

CO2e in metric tons/year 5,882

Alternative 2

Future Years Worst case ‐ Assume all fluctuations impact off‐base commuters and all commuters (total of 751) begin coming on base in 2016.  On‐base commuters will stay at Baseline Levels.

Table 15.  2016 Off‐base Commuters
Commuters ‐ off base 7,871 commuters 

1
VOCs

1
CO

1
NOx 1SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 419 240 25 6.325E‐04 5.758E‐03 5.566E‐04 1.071E‐05 9.39165E‐05 6.13134E‐05 364.00 0.03 0.03 1,592.05 14,492.30 1,400.85 26.94 236.38 154.32 916151440 78024 80541
cars 1,537 240 25 6.325E‐04 5.758E‐03 5.566E‐04 1.071E‐05 9.39165E‐05 6.13134E‐05 364.00 0.03 0.03 5,832.52 53,092.96 5,132.06 98.71 865.98 565.35 3356347747 285843 295064

SUV/pickups 912 240 25 6.325E‐04 5.758E‐03 5.566E‐04 1.071E‐05 9.39165E‐05 6.13134E‐05 519.00 0.04 0.05 3,461.30 31,507.96 3,045.62 58.58 513.91 335.51 2839986555 196993 257186

Tons per Year 5.44 49.55 4.79 0.09 0.81 0.53
Metric Tons per Year 7,112 0.56 0.63

CO2e in metric tons/year 7,320

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions
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Table 16.  2017 Off‐base Commuters
Commuters ‐ off base 7,975 commuters 

1VOCs 1CO 1NOx 1
SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 425 240 25 6.011E‐04 5.379E‐03 5.130E‐04 1.079E‐05 9.4463E‐05 6.19192E‐05 364.00 0.03 0.03 1,532.79 13,716.23 1,308.07 27.53 240.88 157.89 928200000 79050 81600
cars 1,557 240 25 6.011E‐04 5.379E‐03 5.130E‐04 1.079E‐05 9.4463E‐05 6.19192E‐05 364.00 0.03 0.03 5,615.42 50,249.80 4,792.15 100.84 882.47 578.45 3400488000 289602 298944

SUV/pickups 924 240 25 6.011E‐04 5.379E‐03 5.130E‐04 1.079E‐05 9.4463E‐05 6.19192E‐05 519.00 0.04 0.05 3,332.46 29,820.69 2,843.89 59.84 523.70 343.28 2877336000 199584 260568

Tons per Year 5.24 46.89 4.47 0.09 0.82 0.54
Metric Tons per Year 7,206 0.57 0.64

CO2e in metric tons/year 7,417

Table 17.  2018 Off‐base Commuters
Commuters ‐ off base 7,975 commuters 

1
VOCs

1
CO

1
NOx 1

SO2
1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 425 240 25 5.718E‐04 5.029E‐03 4.730E‐04 1.071E‐05 9.49415E‐05 6.23353E‐05 364.00 0.03 0.03 1,458.04 12,823.47 1,206.16 27.31 242.10 158.96 928200000 79050 81600
cars 1,557 240 25 5.718E‐04 5.029E‐03 4.730E‐04 1.071E‐05 9.49415E‐05 6.23353E‐05 364.00 0.03 0.03 5,341.57 46,979.14 4,418.79 100.04 886.94 582.34 3400488000 289602 298944

SUV/pickups 924 240 25 5.718E‐04 5.029E‐03 4.730E‐04 1.071E‐05 9.49415E‐05 6.23353E‐05 519.00 0.04 0.05 3,169.95 27,879.72 2,622.33 59.37 526.36 345.59 2877336000 199584 260568

Tons per Year 4.98 43.84 4.12 0.09 0.83 0.54
Metric Tons per Year 7,206 0.57 0.64

CO2e in metric tons/year 7,417

Table 18.  2019 Off‐base Commuters
Commuters ‐ off base 7,846 commuters 

1
VOCs

1
CO

1
NOx 1SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 418 240 25 5.465E‐04 4.718E‐03 4.372E‐04 1.072E‐05 9.5227E‐05 6.25868E‐05 364.00 0.03 0.03 1,371.06 11,836.19 1,096.66 26.90 238.89 157.01 913139300 77767 80276
cars 1,532 240 25 5.465E‐04 4.718E‐03 4.372E‐04 1.072E‐05 9.5227E‐05 6.25868E‐05 364.00 0.03 0.03 5,022.92 43,362.25 4,017.66 98.54 875.18 575.20 3345312684 284903 294093

SUV/pickups 909 240 25 5.465E‐04 4.718E‐03 4.372E‐04 1.072E‐05 9.5227E‐05 6.25868E‐05 519.00 0.04 0.05 2,980.85 25,733.28 2,384.27 58.48 519.37 341.35 2830649194 196346 256340

Tons per Year 4.69 40.47 3.75 0.09 0.82 0.54
Metric Tons per Year 7,089 0.56 0.63

CO2e in metric tons/year 7,296

Table 19.  2020 Off‐base Commuters
Commuters ‐ off base 7,975 commuters 

1VOCs 1CO 1NOx 1
SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 425 240 25 5.246E‐04 4.442E‐03 4.051E‐04 1.073E‐05 9.5496E‐05 6.27919E‐05 364.00 0.03 0.03 1,337.80 11,328.31 1,032.90 27.35 243.51 160.12 928200000 79050 81600
cars 1,557 240 25 5.246E‐04 4.442E‐03 4.051E‐04 1.073E‐05 9.5496E‐05 6.27919E‐05 364.00 0.03 0.03 4,901.06 41,501.59 3,784.07 100.21 892.12 586.60 3400488000 289602 298944

SUV/pickups 924 240 25 5.246E‐04 4.442E‐03 4.051E‐04 1.073E‐05 9.5496E‐05 6.27919E‐05 519.00 0.04 0.05 2,908.53 24,629.07 2,245.65 59.47 529.43 348.12 2877336000 199584 260568

Tons per Year 4.57 38.73 3.53 0.09 0.83 0.55
Metric Tons per Year 7,206 0.57 0.64

CO2e in metric tons/year 7,417

Table 20.  2021 Off‐base Commuters
Commuters ‐ off base 8,363 commuters 

1
VOCs

1
CO

1
NOx 1SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 446 240 25 5.057E‐04 4.212E‐03 3.776E‐04 1.073E‐05 9.63965E‐05 6.36394E‐05 364.00 0.03 0.03 1,352.39 11,263.89 1,009.66 28.69 257.78 170.18 973382099 82898 85572
cars 1,633 240 25 5.057E‐04 4.212E‐03 3.776E‐04 1.073E‐05 9.63965E‐05 6.36394E‐05 364.00 0.03 0.03 4,954.51 41,265.60 3,698.91 105.10 944.37 623.46 3566013949 303699 313496

SUV/pickups 969 240 25 5.057E‐04 4.212E‐03 3.776E‐04 1.073E‐05 9.63965E‐05 6.36394E‐05 519.00 0.04 0.05 2,940.25 24,489.03 2,195.12 62.37 560.44 369.99 3017396418 209299 273252

Tons per Year 4.62 38.51 3.45 0.10 0.88 0.58
Metric Tons per Year 7,557 0.60 0.67

CO2e in metric tons/year 7,778

Table 21.  2022 Off‐base Commuters
Commuters ‐ off base 8,311 commuters 

1VOCs 1CO 1NOx 1SO2
1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 443 240 25 4.866E‐04 3.979E‐03 3.515E‐04 1.072E‐05 9.66111E‐05 6.38897E‐05 364.00 0.03 0.03 1,293.11 10,573.59 934.13 28.48 256.75 169.79 967357819 82385 85042
cars 1,623 240 25 4.866E‐04 3.979E‐03 3.515E‐04 1.072E‐05 9.66111E‐05 6.38897E‐05 364.00 0.03 0.03 4,737.36 38,736.66 3,422.21 104.34 940.62 622.04 3543943822 301819 311556

SUV/pickups 963 240 25 4.866E‐04 3.979E‐03 3.515E‐04 1.072E‐05 9.66111E‐05 6.38897E‐05 519.00 0.04 0.05 2,811.38 22,988.23 2,030.91 61.92 558.21 369.15 2998721696 208004 271561

Tons per Year 4.42 36.15 3.19 0.10 0.88 0.58
Metric Tons per Year 7,510 0.59 0.67

CO2e in metric tons/year 7,730

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions
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Table 22.  2023 Off‐base Commuters
Commuters ‐ off base 8,493 commuters 

1VOCs 1CO 1NOx 1
SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 453 240 25 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 364.00 0.03 0.03 1,273.58 10,251.75 892.08 29.06 262.76 173.92 988442799 84181 86896
cars 1,658 240 25 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 364.00 0.03 0.03 4,665.78 37,557.58 3,268.15 106.45 962.63 637.15 3621189265 308398 318346

SUV/pickups 984 240 25 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 519.00 0.04 0.05 2,768.90 22,288.51 1,939.48 63.17 571.27 378.12 3064083224 212538 277480

Tons per Year 4.35 35.05 3.05 0.10 0.90 0.59
Metric Tons per Year 7,674 0.61 0.68

CO2e in metric tons/year 7,898

Table 23.  2024 Off‐base Commuters
Commuters ‐ off base 8,518 commuters 

1
VOCs

1
CO

1
NOx 1

SO2
1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 454 240 25 4.514E‐04 3.586E‐03 3.072E‐04 1.080E‐05 9.67636E‐05 6.41014E‐05 364.00 0.03 0.03 1,229.40 9,767.77 836.77 29.42 263.56 174.60 991454939 84437 87161
cars 1,663 240 25 4.514E‐04 3.586E‐03 3.072E‐04 1.080E‐05 9.67636E‐05 6.41014E‐05 364.00 0.03 0.03 4,503.95 35,784.52 3,065.52 107.79 965.57 639.64 3632224328 309338 319316

SUV/pickups 987 240 25 4.514E‐04 3.586E‐03 3.072E‐04 1.080E‐05 9.67636E‐05 6.41014E‐05 519.00 0.04 0.05 2,672.87 21,236.29 1,819.23 63.97 573.02 379.60 3073420585 213185 278325

Tons per Year 4.20 33.39 2.86 0.10 0.90 0.60
Metric Tons per Year 7,697 0.61 0.68

CO2e in metric tons/year 7,922

Table 24.  2025 Off‐base Commuters
Commuters ‐ off base 8,570 additional commuters over baseline

1
VOCs

1
CO

1
NOx 1SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 457 240 25 4.354E‐04 3.427E‐03 2.885E‐04 1.070E‐05 9.67942E‐05 6.4176E‐05 364.00 0.03 0.03 1,193.27 9,392.16 790.49 29.33 265.25 175.86 997479219 84950 87690
cars 1,673 240 25 4.354E‐04 3.427E‐03 2.885E‐04 1.070E‐05 9.67942E‐05 6.4176E‐05 364.00 0.03 0.03 4,371.58 34,408.44 2,895.97 107.46 971.74 644.28 3654294455 311217 321257

SUV/pickups 993 240 25 4.354E‐04 3.427E‐03 2.885E‐04 1.070E‐05 9.67942E‐05 6.4176E‐05 519.00 0.04 0.05 2,594.31 20,419.65 1,718.61 63.77 576.68 382.35 3092095308 214481 280016

Tons per Year 4.08 32.11 2.70 0.10 0.91 0.60
Metric Tons per Year 7,744 0.61 0.69

CO2e in metric tons/year 7,970

Table 25.  2026 Off‐base Commuters
Commuters ‐ off base 8,622 additional commuters over baseline

1VOCs 1CO 1NOx 1
SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 459 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 1,159.34 9,064.03 748.24 29.66 267.07 176.85 1003503498 85463 88220
cars 1,683 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 4,247.26 33,206.36 2,741.21 108.66 978.43 647.90 3676364581 313097 323197

SUV/pickups 999 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 519.00 0.04 0.05 2,520.53 19,706.28 1,626.77 64.48 580.65 384.50 3110770030 215776 281707

Tons per Year 3.96 30.99 2.56 0.10 0.91 0.60
Metric Tons per Year 7,791 0.61 0.69

CO2e in metric tons/year 8,018

Table 26.  2027 Off‐base Commuters
Commuters ‐ off base 8,726 additional commuters over baseline

1
VOCs

1
CO

1
NOx 1SO2

1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 465 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 1,173.32 9,173.37 757.27 30.02 270.29 178.99 1015607925 86494 89284
cars 1,704 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 4,298.49 33,606.90 2,774.28 109.97 990.23 655.72 3720709503 316874 327095

SUV/pickups 1,011 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 519.00 0.04 0.05 2,550.94 19,943.98 1,646.39 65.26 587.65 389.14 3148292657 218379 285106

Tons per Year 4.01 31.36 2.59 0.10 0.92 0.61
Metric Tons per Year 7,885 0.62 0.70

CO2e in metric tons/year 8,115

Table 27.  2028 Off‐base Commuters
Commuters ‐ off base 8,726 additional commuters over baseline

1
VOCs

1
CO

1
NOx 1

SO2
1
PM10

1
PM2.5

2,3
CO2

2,3
CH4

2,3
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 465 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 1,173.32 9,173.37 757.27 30.02 270.29 178.99 1015607925 86494 89284
cars 1,704 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 4,298.49 33,606.90 2,774.28 109.97 990.23 655.72 3720709503 316874 327095

SUV/pickups 1,011 240 25 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 519.00 0.04 0.05 2,550.94 19,943.98 1,646.39 65.26 587.65 389.14 3148292657 218379 285106

Tons per Year 4.01 31.36 2.59 0.10 0.92 0.61
Metric Tons per Year 7,885 0.62 0.70

CO2e in metric tons/year 8,115

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days mi/day

Emission Factors Annual Emissions
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TAB V.  GOVERNMENT‐OWNED VEHICLE (GOV) EMISSIONS

Table 1.  Baseline GOV emissions 234 aircraft

1
VOCs

1
CO

1
NOx 1

SO2
1PM10

1PM2.5
2,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
7‐passenger van 2 1,508 6.64E‐04 6.14E‐03 6.02E‐04 1.07E‐05 9.26E‐05 6.01E‐05 16 548.59375 0.0452 0.0871 2.00 18.52 1.82 0.03 0.28 0.18 1654559 136 263
1/2‐ton pickup truck 18 500 6.64E‐04 6.14E‐03 6.02E‐04 1.07E‐05 9.26E‐05 6.01E‐05 14 626.96429 0.0655 0.175 5.97 55.25 5.42 0.10 0.83 0.54 5640798 589 1574
1/2‐ton flat bed truck 2 1,508 6.64E‐04 6.14E‐03 6.02E‐04 1.07E‐05 9.26E‐05 6.01E‐05 14 626.96429 0.0655 0.175 2.00 18.52 1.82 0.03 0.28 0.18 1890924 198 528
Compact  pickup trucks 4 1,508 6.64E‐04 6.14E‐03 6.02E‐04 1.07E‐05 9.26E‐05 6.01E‐05 20 438.875 0.0452 0.0871 4.00 37.04 3.63 0.06 0.56 0.36 2647294 273 525
44‐passenger buses 4 1,530 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 8 1275.81 0.0051 0.0048 10.93 46.92 129.87 0.25 6.41 5.38 7805406 31 29

Tons per Year 0.01 0.09 0.07 2E‐04 4E‐03 3E‐03
Metric Tons per Year 20 0.0012 0.0029

CO2e in metric tons/year 21
1
Emission Factors from  onroadEF07_26.xls and onroadEFHHDT07_26.xls (SCAQMD 2009) 

2
Emission Factors from Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document  (CEQ. 2010), Table D‐2

3Emission Factors from Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document  (CEQ. 2010), Table D‐4 (Tier 1)
4Fuel consumption based on average fuel economy for vehicle type (www.fueleconomy.gov, 2005 model year for all) and applying Table D‐2 data:

gasoline: HHV 0.125 MMBtu/gal diesel: HHV 0.138 MMBtu/gal

EF 70.22 kg CO2/MMBtu EF 73.96 kg CO2/MMBtu

8.7775 kg CO2/gal 10.20648 kg CO2/gal

Alternative 1

Assume # of vehicles will not change

EO 13514 requires a 2% reduction in fuel usage per year for vehicle fleets.  This will be reflected in the CO2 emissions indices by accounting for 2% additonal mpg (e.g. 16.32 mpg opposed to 16 mpg for 2017 7‐passenger vans)

Table 2.  2016‐2018 GOV Emissions 224 Aircraft

1VOCs 1CO 1NOx 1SO2
1PM10

1PM2.5
2,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,444 6.64E‐04 6.14E‐03 6.02E‐04 1.07E‐05 9.26E‐05 6.01E‐05 16.32 537.83701 0.0452 0.0871 1.92 17.73 1.74 0.03 0.27 0.17 1552795 130 251

1/2‐ton pickup truck 18 478 6.64E‐04 6.14E‐03 6.02E‐04 1.07E‐05 9.26E‐05 6.01E‐05 14.28 614.67087 0.0655 0.175 5.71 52.89 5.18 0.09 0.80 0.52 5293861 564 1507

1/2‐ton flat bed truck 2 1,444 6.64E‐04 6.14E‐03 6.02E‐04 1.07E‐05 9.26E‐05 6.01E‐05 14.28 614.67087 0.0655 0.175 1.92 17.73 1.74 0.03 0.27 0.17 1774623 189 505

Compact  pickup trucks 4 1,444 6.64E‐04 6.14E‐03 6.02E‐04 1.07E‐05 9.26E‐05 6.01E‐05 20.4 430.26961 0.0452 0.0871 3.83 35.46 3.48 0.06 0.53 0.35 2484472 261 503

44‐passenger buses 4 1,464 1.61E‐03 7.05E‐03 1.89E‐02 3.95E‐05 9.44E‐04 7.84E‐04 8.16 1250.7941 0.0051 0.0048 9.43 41.27 110.53 0.23 5.53 4.59 7325335 30 28

Tons per Year 0.01 0.08 0.06 2E‐04 4E‐03 3E‐03

Metric Tons per Year 18 0.0012 0.0028

CO2e in metric tons/year 19

Table 3.  2019‐2021 GOV Emissions 224 Aircraft

1
VOCs

1
CO

1
NOx 1SO2

1PM10
1PM2.5

2,4CO2
3,4CH4

3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,508 6.01E‐04 5.38E‐03 5.13E‐04 1.08E‐05 9.45E‐05 6.19E‐05 16.65 527.29119 0.0452 0.0871 1.81 16.22 1.55 0.03 0.28 0.19 1590310 136 263

1/2‐ton pickup truck 18 500 6.01E‐04 5.38E‐03 5.13E‐04 1.08E‐05 9.45E‐05 6.19E‐05 14.57 602.6185 0.0655 0.175 5.41 48.39 4.62 0.10 0.85 0.56 5421759 589 1574

1/2‐ton flat bed truck 2 1,508 6.01E‐04 5.38E‐03 5.13E‐04 1.08E‐05 9.45E‐05 6.19E‐05 14.57 602.6185 0.0655 0.175 1.81 16.22 1.55 0.03 0.28 0.19 1817497 198 528

Compact  pickup trucks 4 1,508 6.01E‐04 5.38E‐03 5.13E‐04 1.08E‐05 9.45E‐05 6.19E‐05 20.81 421.83295 0.0452 0.0871 3.63 32.45 3.09 0.07 0.57 0.37 2544496 273 525

44‐passenger buses 4 1,530 1.45E‐03 6.51E‐03 1.69E‐02 4.03E‐05 8.49E‐04 6.97E‐04 8.32 1226.2687 0.0051 0.0048 8.88 39.80 103.42 0.25 5.19 4.27 7502312 31 29

Tons per Year 0.01 0.08 0.06 2E‐04 4E‐03 3E‐03

Metric Tons per Year 19 0.0012 0.0029

CO2e in metric tons/year 20

Table 4.  2022 GOV Emissions 214 Aircraft

1VOCs 1CO 1NOx 1SO2
1PM10

1PM2.5
2,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,508 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 16.98 516.95214 0.0452 0.0871 1.72 15.17 1.43 0.03 0.29 0.19 1559128 136 263

1/2‐ton pickup truck 18 500 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 14.86 590.80245 0.0655 0.175 5.14 45.24 4.26 0.10 0.85 0.56 5315450 589 1574

1/2‐ton flat bed truck 2 1,508 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 14.86 590.80245 0.0655 0.175 1.72 15.17 1.43 0.03 0.29 0.19 1781860 198 528

Compact  pickup trucks 4 1,508 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 21.22 413.56171 0.0452 0.0871 3.45 30.33 2.85 0.06 0.57 0.38 2494604 273 525

44‐passenger buses 4 1,530 1.32E‐03 6.05E‐03 1.53E‐02 3.93E‐05 7.68E‐04 6.24E‐04 8.49 1202.2243 0.0051 0.0048 8.06 37.00 93.39 0.24 4.70 3.82 7355208 31 29

Tons per Year 0.01 0.07 0.05 2E‐04 3E‐03 3E‐03

Metric Tons per Year 19 0.0012 0.0029

CO2e in metric tons/year 19

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)

Annual Emissions (lb)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors
4
Assumed Fuel Efficiency 

(for CO2) (mpg)

4
Assumed Fuel Efficiency 

(for CO2) (mpg)

4Assumed Fuel Efficiency 

(for CO2) (mpg)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)
4
Assumed Fuel Efficiency 

(for CO2) (mpg)
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Table 5.  2023 GOV Emissions 204 Aircraft

1
VOCs

1
CO

1
NOx 1

SO2
1PM10

1PM2.5
2,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,476 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 17.32 506.81583 0.0452 0.0871 1.61 13.93 1.29 0.03 0.28 0.18 1495895 133 257

1/2‐ton pickup truck 18 489 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 15.15 579.21809 0.0655 0.175 4.81 41.54 3.85 0.09 0.84 0.55 5099874 577 1541

1/2‐ton flat bed truck 2 1,476 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 15.15 579.21809 0.0655 0.175 1.61 13.93 1.29 0.03 0.28 0.18 1709594 193 517

Compact  pickup trucks 4 1,476 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 21.65 405.45266 0.0452 0.0871 3.23 27.85 2.58 0.06 0.56 0.37 2393432 267 514

44‐passenger buses 4 1,497 1.20E‐03 5.65E‐03 1.39E‐02 4.03E‐05 7.02E‐04 5.61E‐04 8.66 1178.6512 0.0051 0.0048 7.20 33.85 83.17 0.24 4.20 3.36 7056907 31 29

Tons per Year 0.01 0.07 0.05 2E‐04 3E‐03 2E‐03

Metric Tons per Year 18 0.0012 0.0029

CO2e in metric tons/year 19

Table 6.  2024 GOV Emissions 194 Aircraft

1
VOCs

1
CO

1
NOx 1SO2

1PM10
1PM2.5

2,4CO2
3,4CH4

3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,508 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 17.67 496.87826 0.0452 0.0871 1.58 13.40 1.22 0.03 0.29 0.19 1498585 136 263

1/2‐ton pickup truck 18 500 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 15.46 567.86087 0.0655 0.175 4.72 39.97 3.64 0.10 0.86 0.56 5109044 589 1574

1/2‐ton flat bed truck 2 1,508 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 15.46 567.86087 0.0655 0.175 1.58 13.40 1.22 0.03 0.29 0.19 1712668 198 528

Compact  pickup trucks 4 1,508 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 22.08 397.50261 0.0452 0.0871 3.16 26.80 2.44 0.06 0.58 0.38 2397736 273 525

44‐passenger buses 4 1,530 1.11E‐03 5.32E‐03 1.27E‐02 3.96E‐05 6.46E‐04 5.09E‐04 8.83 1155.5404 0.0051 0.0048 6.77 32.56 77.99 0.24 3.95 3.11 7069596 31 29

Tons per Year 0.01 0.06 0.04 2E‐04 3E‐03 2E‐03

Metric Tons per Year 18 0.0012 0.0029

CO2e in metric tons/year 19

Table 7.  2025 GOV Emissions 184 Aircraft

1VOCs 1CO 1NOx 1SO2
1PM10

1PM2.5
2,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,605 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 18.02 487.13555 0.0452 0.0871 1.62 13.52 1.21 0.03 0.31 0.20 1563380 145 280

1/2‐ton pickup truck 18 532 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 15.77 556.72634 0.0655 0.175 4.84 40.33 3.61 0.10 0.92 0.61 5329948 627 1675

1/2‐ton flat bed truck 2 1,605 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 15.77 556.72634 0.0655 0.175 1.62 13.52 1.21 0.03 0.31 0.20 1786720 210 562

Compact  pickup trucks 4 1,605 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 22.52 389.70844 0.0452 0.0871 3.25 27.04 2.42 0.07 0.62 0.41 2501409 290 559

44‐passenger buses 4 1,628 1.03E‐03 5.04E‐03 1.18E‐02 4.03E‐05 5.94E‐04 4.63E‐04 9.01 1132.8828 0.0051 0.0048 6.71 32.79 76.82 0.26 3.87 3.01 7375270 33 31

Tons per Year 0.01 0.06 0.04 3E‐04 3E‐03 2E‐03

Metric Tons per Year 19 0.0013 0.0031

CO2e in metric tons/year 20

Table 8.  2026‐2028+ GOV Emissions 164 Aircraft

1VOCs 1CO 1NOx 1
SO2

1PM10
1PM2.5

2,4CO2
3,4CH4

3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,592 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 18.38 477.58387 0.0452 0.0871 1.55 12.67 1.12 0.03 0.31 0.20 1520415 144 277

1/2‐ton pickup truck 18 528 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 16.08 545.81014 0.0655 0.175 4.62 37.78 3.34 0.10 0.92 0.61 5183468 622 1662

1/2‐ton flat bed truck 2 1,592 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 16.08 545.81014 0.0655 0.175 1.55 12.67 1.12 0.03 0.31 0.20 1737617 209 557

Compact  pickup trucks 4 1,592 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 22.97 382.0671 0.0452 0.0871 3.10 25.33 2.24 0.07 0.62 0.41 2432664 288 555

44‐passenger buses 4 1,614 9.61E‐04 4.79E‐03 1.10E‐02 4.11E‐05 5.54E‐04 4.26E‐04 9.19 1110.6694 0.0051 0.0048 6.21 30.92 70.96 0.27 3.58 2.75 7172579 33 31

Tons per Year 0.01 0.06 0.04 3E‐04 3E‐03 2E‐03

Metric Tons per Year 18 0.0013 0.0031

CO2e in metric tons/year 19

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)
4
Assumed Fuel Efficiency 

(for CO2) (mpg)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)
4Assumed Fuel Efficiency 

(for CO2) (mpg)

4
Assumed Fuel Efficiency 

(for CO2) (mpg)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)
4Assumed Fuel Efficiency 

(for CO2) (mpg)
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Alternative 2

Assume # of vehicles will not change

EO 13514 requires a 2% reduction in fuel usage per year for vehicle fleets.  This will be reflected in the CO2 emissions indices by accounting for 2% additonal mpg (e.g. 16.32 mpg opposed to 16 mpg for 2017 7‐passenger vans)

2016 ‐ Same as Baseline

Table 9.  2017 GOV Emissions 234 Aircraft

1VOCs 1CO 1NOx 1SO2
1PM10

1PM2.5
2,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,508 6.01E‐04 5.38E‐03 5.13E‐04 1.08E‐05 9.45E‐05 6.19E‐05 16.32 537.83701 0.0452 0.0871 1.81 16.22 1.55 0.03 0.28 0.19 1622116 136 263

1/2‐ton pickup truck 18 500 6.01E‐04 5.38E‐03 5.13E‐04 1.08E‐05 9.45E‐05 6.19E‐05 14.28 614.67087 0.0655 0.175 5.41 48.39 4.62 0.10 0.85 0.56 5530194 589 1574

1/2‐ton flat bed truck 2 1,508 6.01E‐04 5.38E‐03 5.13E‐04 1.08E‐05 9.45E‐05 6.19E‐05 14.28 614.67087 0.0655 0.175 1.81 16.22 1.55 0.03 0.28 0.19 1853847 198 528

Compact  pickup trucks 4 1,508 6.01E‐04 5.38E‐03 5.13E‐04 1.08E‐05 9.45E‐05 6.19E‐05 20.4 430.26961 0.0452 0.0871 3.63 32.45 3.09 0.07 0.57 0.37 2595386 273 525

44‐passenger buses 4 1,530 1.45E‐03 6.51E‐03 1.69E‐02 4.03E‐05 8.49E‐04 6.97E‐04 8.16 1250.7941 0.0051 0.0048 8.88 39.80 103.42 0.25 5.19 4.27 7652358 31 29

Tons per Year 0.01 0.08 0.06 2E‐04 4E‐03 3E‐03

Metric Tons per Year 19 0.0012 0.0029

CO2e in metric tons/year 20

Table 10. 2018 GOV Emissions 234 Aircraft

1VOCs 1CO 1NOx 1
SO2

1PM10
1PM2.5

2,4CO2
3,4CH4

3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,508 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 16.65 527.29119 0.0452 0.0871 1.72 15.17 1.43 0.03 0.29 0.19 1590310 136 263

1/2‐ton pickup truck 18 500 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 14.57 602.6185 0.0655 0.175 5.14 45.24 4.26 0.10 0.85 0.56 5421759 589 1574

1/2‐ton flat bed truck 2 1,508 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 14.57 602.6185 0.0655 0.175 1.72 15.17 1.43 0.03 0.29 0.19 1817497 198 528

Compact  pickup trucks 4 1,508 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 20.81 421.83295 0.0452 0.0871 3.45 30.33 2.85 0.06 0.57 0.38 2544496 273 525

44‐passenger buses 4 1,530 1.32E‐03 6.05E‐03 1.53E‐02 3.93E‐05 7.68E‐04 6.24E‐04 8.32 1226.2687 0.0051 0.0048 8.06 37.00 93.39 0.24 4.70 3.82 7502312 31 29

Tons per Year 0.01 0.07 0.05 2E‐04 3E‐03 3E‐03

Metric Tons per Year 19 0.0012 0.0029

CO2e in metric tons/year 20

Table 11.  2019 GOV Emissions 229 Aircraft

1VOCs 1CO 1NOx 1SO2
1PM10

1PM2.5
2,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,476 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 16.98 516.95214 0.0452 0.0871 1.61 13.93 1.29 0.03 0.28 0.18 1525813 133 257

1/2‐ton pickup truck 18 489 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 14.86 590.80245 0.0655 0.175 4.81 41.54 3.85 0.09 0.84 0.55 5201872 577 1541

1/2‐ton flat bed truck 2 1,476 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 14.86 590.80245 0.0655 0.175 1.61 13.93 1.29 0.03 0.28 0.18 1743786 193 517

Compact  pickup trucks 4 1,476 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 21.22 413.56171 0.0452 0.0871 3.23 27.85 2.58 0.06 0.56 0.37 2441301 267 514

44‐passenger buses 4 1,497 1.20E‐03 5.65E‐03 1.39E‐02 4.03E‐05 7.02E‐04 5.61E‐04 8.49 1202.2243 0.0051 0.0048 7.20 33.85 83.17 0.24 4.20 3.36 7198045 31 29

Tons per Year 0.01 0.07 0.05 2E‐04 3E‐03 2E‐03

Metric Tons per Year 18 0.0012 0.0029

CO2e in metric tons/year 19

Table 12.  2020 GOV Emissions 234 Aircraft

1VOCs 1CO 1NOx 1SO2
1PM10

1PM2.5
2,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,508 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 17.32 506.81583 0.0452 0.0871 1.58 13.40 1.22 0.03 0.29 0.19 1528557 136 263

1/2‐ton pickup truck 18 500 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 15.15 579.21809 0.0655 0.175 4.72 39.97 3.64 0.10 0.86 0.56 5211225 589 1574

1/2‐ton flat bed truck 2 1,508 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 15.15 579.21809 0.0655 0.175 1.58 13.40 1.22 0.03 0.29 0.19 1746922 198 528

Compact  pickup trucks 4 1,508 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 21.65 405.45266 0.0452 0.0871 3.16 26.80 2.44 0.06 0.58 0.38 2445690 273 525

44‐passenger buses 4 1,530 1.11E‐03 5.32E‐03 1.27E‐02 3.96E‐05 6.46E‐04 5.09E‐04 8.66 1178.6512 0.0051 0.0048 6.77 32.56 77.99 0.24 3.95 3.11 7210988 31 29

Tons per Year 0.01 0.06 0.04 2E‐04 3E‐03 2E‐03

Metric Tons per Year 18 0.0012 0.0029

CO2e in metric tons/year 19

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)
4
Assumed Fuel Efficiency 

(for CO2) (mpg)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)
4Assumed Fuel Efficiency 

(for CO2) (mpg)

4Assumed Fuel Efficiency 

(for CO2) (mpg)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)
4Assumed Fuel Efficiency 

(for CO2) (mpg)
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Table 13.  2021 GOV Emissions 249 Aircraft

1
VOCs

1
CO

1
NOx 1

SO2
1PM10

1PM2.5
2,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,605 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 17.67 496.87826 0.0452 0.0871 1.62 13.52 1.21 0.03 0.31 0.20 1594648 145 280

1/2‐ton pickup truck 18 532 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 15.46 567.86087 0.0655 0.175 4.84 40.33 3.61 0.10 0.92 0.61 5436547 627 1675

1/2‐ton flat bed truck 2 1,605 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 15.46 567.86087 0.0655 0.175 1.62 13.52 1.21 0.03 0.31 0.20 1822455 210 562

Compact  pickup trucks 4 1,605 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 22.08 397.50261 0.0452 0.0871 3.25 27.04 2.42 0.07 0.62 0.41 2551437 290 559

44‐passenger buses 4 1,628 1.03E‐03 5.04E‐03 1.18E‐02 4.03E‐05 5.94E‐04 4.63E‐04 8.83 1155.5404 0.0051 0.0048 6.71 32.79 76.82 0.26 3.87 3.01 7522776 33 31

Tons per Year 0.01 0.06 0.04 3E‐04 3E‐03 2E‐03

Metric Tons per Year 19 0.0013 0.0031

CO2e in metric tons/year 20

Table 14.  2022 GOV Emissions 247 Aircraft

1
VOCs

1
CO

1
NOx 1SO2

1PM10
1PM2.5

2,4CO2
3,4CH4

3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,592 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 18.02 487.13555 0.0452 0.0871 1.55 12.67 1.12 0.03 0.31 0.20 1550823 144 277

1/2‐ton pickup truck 18 528 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 15.77 556.72634 0.0655 0.175 4.62 37.78 3.34 0.10 0.92 0.61 5287137 622 1662

1/2‐ton flat bed truck 2 1,592 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 15.77 556.72634 0.0655 0.175 1.55 12.67 1.12 0.03 0.31 0.20 1772369 209 557

Compact  pickup trucks 4 1,592 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 22.52 389.70844 0.0452 0.0871 3.10 25.33 2.24 0.07 0.62 0.41 2481317 288 555

44‐passenger buses 4 1,614 9.61E‐04 4.79E‐03 1.10E‐02 4.11E‐05 5.54E‐04 4.26E‐04 9.01 1132.8828 0.0051 0.0048 6.21 30.92 70.96 0.27 3.58 2.75 7316031 33 31

Tons per Year 0.01 0.06 0.04 3E‐04 3E‐03 2E‐03

Metric Tons per Year 18 0.0013 0.0031

CO2e in metric tons/year 19

Table 15.  2023 GOV Emissions 254 Aircraft

1VOCs 1CO 1NOx 1SO2
1PM10

1PM2.5
2,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,637 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 18.38 477.58387 0.0452 0.0871 1.54 12.36 1.08 0.04 0.32 0.21 1563503 148 285

1/2‐ton pickup truck 18 543 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 16.08 545.81014 0.0655 0.175 4.58 36.87 3.21 0.10 0.94 0.63 5330368 640 1709

1/2‐ton flat bed truck 2 1,637 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 16.08 545.81014 0.0655 0.175 1.54 12.36 1.08 0.04 0.32 0.21 1786861 214 573

Compact  pickup trucks 4 1,637 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 22.97 382.0671 0.0452 0.0871 3.07 24.72 2.15 0.07 0.63 0.42 2501606 296 570

44‐passenger buses 4 1,660 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 9.19 1110.6694 0.0051 0.0048 5.99 30.41 68.49 0.27 3.46 2.63 7375851 34 32

Tons per Year 0.01 0.06 0.04 3E‐04 3E‐03 2E‐03

Metric Tons per Year 19 0.0013 0.0032

CO2e in metric tons/year 20

Table 16.  2024 GOV Emissions 255 Aircraft

1VOCs 1CO 1NOx 1
SO2

1PM10
1PM2.5

2,4CO2
3,4CH4

3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,643 4.51E‐04 3.59E‐03 3.07E‐04 1.08E‐05 9.68E‐05 6.41E‐05 18.75 468.21948 0.0452 0.0871 1.48 11.79 1.01 0.04 0.32 0.21 1538881 149 286

1/2‐ton pickup truck 18 545 4.51E‐04 3.59E‐03 3.07E‐04 1.08E‐05 9.68E‐05 6.41E‐05 16.40 535.10798 0.0655 0.175 4.43 35.16 3.01 0.11 0.95 0.63 5246425 642 1716

1/2‐ton flat bed truck 2 1,643 4.51E‐04 3.59E‐03 3.07E‐04 1.08E‐05 9.68E‐05 6.41E‐05 16.40 535.10798 0.0655 0.175 1.48 11.79 1.01 0.04 0.32 0.21 1758722 215 575

Compact  pickup trucks 4 1,643 4.51E‐04 3.59E‐03 3.07E‐04 1.08E‐05 9.68E‐05 6.41E‐05 23.43 374.57559 0.0452 0.0871 2.97 23.57 2.02 0.07 0.64 0.42 2462210 297 573

44‐passenger buses 4 1,667 8.40E‐04 4.44E‐03 9.74E‐03 3.93E‐05 5.08E‐04 3.83E‐04 9.37 1088.8916 0.0051 0.0048 5.60 29.63 64.96 0.26 3.38 2.55 7259696 34 32

Tons per Year 0.01 0.06 0.04 3E‐04 3E‐03 2E‐03

Metric Tons per Year 18 0.0013 0.0032

CO2e in metric tons/year 19

Table 17.  2025 GOV Emissions 264 Aircraft

1VOCs 1CO 1NOx 1SO2
1PM10

1PM2.5
2,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,701 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 19.12 459.03871 0.0452 0.0871 1.48 11.66 0.98 0.04 0.33 0.22 1561956 154 296

1/2‐ton pickup truck 18 564 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 16.73 524.61567 0.0655 0.175 4.42 34.79 2.93 0.11 0.98 0.65 5325091 665 1776

1/2‐ton flat bed truck 2 1,701 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 16.73 524.61567 0.0655 0.175 1.48 11.66 0.98 0.04 0.33 0.22 1785092 223 595

Compact  pickup trucks 4 1,701 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 23.90 367.23097 0.0452 0.0871 2.96 23.32 1.96 0.07 0.66 0.44 2499129 308 593

44‐passenger buses 4 1,726 8.02E‐04 4.31E‐03 9.33E‐03 4.02E‐05 4.85E‐04 3.63E‐04 9.56 1067.5407 0.0051 0.0048 5.54 29.76 64.37 0.28 3.35 2.51 7368549 35 33

Tons per Year 0.01 0.06 0.04 3E‐04 3E‐03 2E‐03

Metric Tons per Year 19 0.0014 0.0033

CO2e in metric tons/year 20

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)
4
Assumed Fuel Efficiency 

(for CO2) (mpg)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)
4Assumed Fuel Efficiency 

(for CO2) (mpg)

4
Assumed Fuel Efficiency 

(for CO2) (mpg)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)
4Assumed Fuel Efficiency 

(for CO2) (mpg)

4Assumed Fuel Efficiency 

(for CO2) (mpg)
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Table 18.  2026 GOV Emissions 264 Aircraft

1
VOCs

1
CO

1
NOx 1

SO2
1PM10

1PM2.5
2,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,701 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 19.50 450.03795 0.0452 0.0871 1.48 11.66 0.98 0.04 0.33 0.22 1531329 154 296

1/2‐ton pickup truck 18 564 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 17.07 514.32909 0.0655 0.175 4.42 34.79 2.93 0.11 0.98 0.65 5220678 665 1776

1/2‐ton flat bed truck 2 1,701 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 17.07 514.32909 0.0655 0.175 1.48 11.66 0.98 0.04 0.33 0.22 1750090 223 595

Compact  pickup trucks 4 1,701 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 24.38 360.03036 0.0452 0.0871 2.96 23.32 1.96 0.07 0.66 0.44 2450127 308 593

44‐passenger buses 4 1,726 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 9.75 1046.6086 0.0051 0.0048 5.33 29.01 62.05 0.27 3.22 2.39 7224068 35 33

Tons per Year 0.01 0.06 0.03 3E‐04 3E‐03 2E‐03

Metric Tons per Year 18 0.0014 0.0033

CO2e in metric tons/year 19

Table 19.  2027‐2028 GOV Emissions 264 Aircraft

1
VOCs

1
CO

1
NOx 1SO2

1PM10
1PM2.5

2,4CO2
3,4CH4

3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

7‐passenger van 2 1,701 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 19.89 441.21368 0.0452 0.0871 1.48 11.66 0.98 0.04 0.33 0.22 1501303 154 296

1/2‐ton pickup truck 18 564 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 17.41 504.2442 0.0655 0.175 4.42 34.79 2.93 0.11 0.98 0.65 5118311 665 1776

1/2‐ton flat bed truck 2 1,701 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 17.41 504.2442 0.0655 0.175 1.48 11.66 0.98 0.04 0.33 0.22 1715775 223 595

Compact  pickup trucks 4 1,701 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 24.87 352.97094 0.0452 0.0871 2.96 23.32 1.96 0.07 0.66 0.44 2402085 308 593

44‐passenger buses 4 1,726 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 9.95 1026.0868 0.0051 0.0048 5.33 29.01 62.05 0.27 3.22 2.39 7082420 35 33

Tons per Year 0.01 0.06 0.03 3E‐04 3E‐03 2E‐03

Metric Tons per Year 18 0.0014 0.0033

CO2e in metric tons/year 19

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)

Vehicle Class
Number of 

vehicles
mi/yr

Emission Factors Annual Emissions (lb)

4Assumed Fuel Efficiency 

(for CO2) (mpg)

4
Assumed Fuel Efficiency 

(for CO2) (mpg)
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TAB W.  CONSTRUCTION SUMMARY FOR NAS LEMOORE
Table 1. Construction Summary for NAS Lemoore, Alternative 2

VOC CO NOx SO2 PM10 PM2.5 CO2e

YEAR tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr MT/yr
2015 2.20 2.92 1.96 0.00 0.29 0.22 327

2018 1.87 1.74 1.67 0.00 0.24 0.19 278

2019 1.26 3.30 4.38 0.00 0.48 0.38 508

2022 2.00 7.10 8.34 0.12 0.58 0.55 483

2025 0.79 2.54 2.56 0.00 0.15 0.14 426
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TAB X.  2015 CONSTRUCTION ELEMENTS 

Square 

Feet
34,000
54,750

VOC CO NOx SO2 PM10 PM2.5 CO2e

tons/year tons/year tons/year tons/year tons/year tons/year tons/year

Site Preparation  0.01 0.05 0.09 0.00 0.03 0.02 8.36

Grading 0.04 0.17 0.31 0.00 0.04 0.03 34.04

Trenching 0.00 0.00 0.00 0.00 0.00 0.00 0.22

Building Construction 0.12 0.59 0.81 0.00 0.05 0.05 92.92

Architectural Coating 0.75 0.00 0.01 0.00 0.00 0.00 0.59

Total Emissions  0.92 0.82 1.22 0.00 0.12 0.09 136

VOC CO NOx SO2 PM10 PM2.5 CO2e

tons/year tons/year tons/year tons/year tons/year tons/year

metric 

tons/year
Site Preparation  0.02 0.07 0.12 0.00 0.04 0.02 11.70
Grading 0.05 0.24 0.44 0.00 0.06 0.04 47.65
Trenching 0.00 0.00 0.00 0.00 0.00 0.00 0.30
Building Construction 0.17 0.82 1.14 0.00 0.07 0.07 130.08

Architectural Coating 1.04 0.01 0.01 0.00 0.00 0.00 0.82

Total Emissions  1.28 1.15 1.71 0.00 0.17 0.13 191

Table 4. Total 2015 Construction

VOC CO Nox SO2 PM10 Total PM2.5 Total CO2e

Category tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr MT/yr
Total 2.20 2.92 1.96 0.00 0.29 0.22 326.68

Table 1. Construction Projects 2015

Project Name

Academic Training Center (Phase I) ‐ Addition

Addition to Hangar 5

Activity

Table 2. Academic Training Center (Phase I)

Table 3. Addition to Hangar 5

Activity
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TAB Y.  2018 CONSTRUCTION ELEMENTS 

Square 

79,520

Table 2. BEQ

VOC CO NOx SO2 PM10 PM2.5 CO2e

tons/year tons/year tons/year tons/year tons/year tons/year tons/year

Site Preparation  0.02 0.10 0.09 0.00 0.05 0.03 17.08

Grading 0.08 0.36 0.23 0.00 0.09 0.05 69.55

Trenching 0.00 0.00 0.00 0.00 0.00 0.00 0.44

Building Construction 0.24 1.28 1.34 0.00 0.10 0.10 189.88

Architectural Coating 1.52 0.00 0.00 0.00 0.00 0.00 1.20

Total Emissions  1.87 1.74 1.67 0.00 0.24 0.19 278

Activity

Project Name

Bachelor Enlisted Quarters

Table 1. Construction Projects 2018
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TAB Z.  2019 CONSTRUCTION ELEMENTS 

Square 

Feet

28,503

9,806 38,309

4,100

800

20,500

11,000

270,000

Table 2. Academic Training Center (Phase II)

VOC CO NOx SO2 PM10 PM2.5 CO2e
tons/year tons/year tons/year tons/year tons/year tons/year metric 

Site Preparation  0.00 0.02 0.03 0.00 0.01 0.00 2.96
Grading 0.01 0.03 0.04 0.00 0.01 0.01 4.89

Building Construction 0.34 1.53 1.87 0.00 0.12 0.12 232.90

Architectural Coating 0.26 0.01 0.01 0.00 0.00 0.00 1.28

Paving 0.01 0.06 0.08 0.00 0.01 0.01 7.79

Total Emissions  0.62 1.65 2.03 0.00 0.15 0.14 250

Table 3. Pilot Fit and Communications Security

VOC CO NOx SO2 PM10 PM2.5 CO2e

tons/year tons/year tons/year tons/year tons/year tons/year

metric 

tons/year
Site Preparation  0.00 0.01 0.01 0.00 0.00 0.00 1.09
Grading 0.01 0.02 0.04 0.00 0.01 0.00 4.44
Trenching 0.00 0.00 0.00 0.00 0.00 0.00 0.03

Building Construction 0.02 0.08 0.11 0.00 0.01 0.01 12.12

Architectural Coating 0.10 0.00 0.00 0.00 0.00 0.00 0.08

Total Emissions  0.12 0.11 0.16 0.00 0.02 0.01 18

Table 4. Central Engine Repair Addition and Covered Storage

VOC CO NOx SO2 PM10 PM2.5 CO2e

tons/year tons/year tons/year tons/year tons/year tons/year

metric 

tons/year
Site Preparation  0.01 0.03 0.05 0.00 0.02 0.01 5.09
Grading 0.01 0.03 0.05 0.00 0.01 0.01 5.33
Trenching 0.00 0.00 0.00 0.00 0.00 0.00 0.16

Building Construction 0.14 0.74 0.94 0.00 0.06 0.06 118.24

Architectural Coating 0.21 0.01 0.01 0.00 0.00 0.00 0.64

Total Emissions  0.36 0.81 1.04 0.00 0.09 0.07 129

Table 1. Construction Projects 2019

Project Name

Academic Training Center (Phase II)

Academic Training Center (Phase II)

Pilot Fit

POV Parking

Communications Security

Central Engine Repair Addition

Central Engine Repair Covered Storage

Activity

Activity

Activity
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Table 5. POV Parking

VOC CO NOx SO2 PM10 PM2.5 CO2e

tons/year tons/year tons/year tons/year tons/year tons/year

metric 

tons/year
Site Preparation  0.05 0.22 0.37 0.00 0.11 0.07 36.35
Grading 0.06 0.30 0.46 0.00 0.09 0.05 47.63

Paving 0.05 0.21 0.32 0.00 0.03 0.03 26.55

Total Emissions  0.16 0.73 1.15 0.00 0.23 0.15 111

Table 6.  Total Construction Equipment Emissions Estimates for 2019

VOC CO NOx SO2 PM10 PM2.5 CO2

tons/year tons/year tons/year tons/year tons/year tons/year

metric 

tons/year

Total Emissions  1.26 3.30 4.38 0.00 0.48 0.38 507.57

Activity

Activity
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TAB AA.  2022 CONSTRUCTION ELEMENTS 

Square Feet

758,400
141,446

37,500
133,350
21,000

Table 2. Aircraft Parking Apron

  758,400 SF 17.4 acres
84,258 SY 1.83 yards thick

VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM PM2.5 CO2

g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr lb lb lb lb lb lb lb
Grader (CAT 120M2 or 

similar) 280 150 0.61 1.06 3.52 8.24 0.06 0.47 0.47 568 59.88 198.59 464.51 3.21 26.45 26.45 32,044
Steel drum roller/soil co 600 165 0.56 0.70 3.18 7.20 0.05 0.28 0.28 568 85.19 389.04 879.53 6.11 34.47 34.47 69,460
Paving/Concrete 

Machine 1,398 164 0.53 1.14 3.71 8.87 0.49 0.49 0.49 568 304.06 992.55 2,377.03 132.34 132.34 132.34 152,244
Curbing Machine 140 130 0.59 1.14 3.71 8.87 0.49 0.49 0.49 568 26.82 87.56 209.70 11.67 11.67 11.67 13,431
Cement and Mortar 

Mixers  1,378 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 14.07 40.45 82.87 1.00 5.31 5.31 8,701
Tractor/Loader/Backho

e 2,100 75 0.55 1.50 4.22 8.33 0.06 0.80 0.80 568 286.27 805.92 1,589.88 11.46 153.16 153.16 108,532

VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb lb lb lb lb lb lb
Cement Truck  1,378 230 20 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 49.22 211.36 585.01 1.13 28.86 24.25 116,001
Water Truck 280 230 10 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 4.99 21.44 59.33 0.11 2.93 2.46 11,765

Tons/year: 0.42 1.37 3.12 0.08 0.20 0.20
Metric tons/year: 232

Table 3.  Hangar 6

VOC CO NOx SO2 PM10 PM2.5 CO2

tons/year tons/year tons/year tons/year tons/year tons/year

metric 

tons/year
Site Preparation  0.00 0.04 0.06 0.00 0.02 0.00 5.9
Grading 0.02 0.06 0.10 0.02 0.02 0.02 9.76
Trenching 0.00 0.00 0.00 0.00 0.00 0.00 0.38
Building Construction 0.82 3.18 4.34 0.00 0.30 0.30 464.64

Architectural Coating 0.66 0.00 0.02 0.00 0.00 0.00 2.56

Total Emissions  1.5 3.28 4.52 0.02 0.34 0.32 483

Table 1. Construction Projects 2022

Activity

6,7Emission Factors Annual Emissions

1On‐road Equipment

Cumulative Hours 

of Operation Engine HP

Speed 

(miles/hour)

Aircraft Access Apron

1Off‐road Equipment

Cumulative Hours 

of Operation Engine HP Load Factor

Project Name

Aircraft Parking Apron

Hangar 6

4 Taxiways
Taxiway Connector
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Table 4.  Four Taxiways, Taxiway Connector, and Aircraft Access Apron

  191,850 SF 4.4 acres

21,315 SY 1.83 yards thick

VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM PM2.5 CO2

g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr lb lb lb lb lb lb lb
Grader (CAT 120M2 or 

similar) 30 150 0.61 1.06 3.52 8.24 0.06 0.47 0.47 568 6.35 21.06 49.26 0.34 2.80 2.80 3,398

Steel drum roller/soil co 296 165 0.56 0.70 3.18 7.20 0.05 0.28 0.28 568 42.09 192.21 434.55 3.02 17.03 17.03 34,318
Paving/Concrete 

Machine 296 164 0.53 1.14 3.71 8.87 0.49 0.49 0.49 568 64.48 210.47 504.04 28.06 28.06 28.06 32,283

Curbing Machine 15 130 0.59 1.14 3.71 8.87 0.49 0.49 0.49 568 2.84 9.29 22.24 1.24 1.24 1.24 1,424
Cement and Mortar 

Mixers 296 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 3.03 8.70 17.83 0.21 1.14 1.14 1,872
Tractor/Loader/Backho

e 296 75 0.55 1.50 4.22 8.33 0.06 0.80 0.80 568 40.41 113.77 224.43 1.62 21.62 21.62 15,321

VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb lb lb lb lb lb lb

Cement Truck  296 230 20 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 10.59 45.47 125.85 0.24 6.21 5.22 24,955

Water Truck 30 230 10 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 0.53 2.27 6.29 0.01 0.31 0.26 1,248

Tons/year: 0.09 0.30 0.69 0.02 0.04 0.04

Metric tons/year: 52

Table 5.  Total Construction Equipment Emissions Estimates for 2022 

VOC CO NOx SO2 PM10 PM2.5 CO2

tons/year tons/year tons/year tons/year tons/year tons/year

metric 

tons/year

2022 2.00 7.10 8.34 0.12 0.58 0.55 483

Activity

Emission Factors Annual Emissions

1On‐road Equipment

Cumulative Hours 

of Operation Engine HP

Speed 

(miles/hour)

1Off‐road Equipment

Cumulative Hours 

of Operation Engine HP Load Factor
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TAB AB.  2025 CONSTRUCTION ELEMENTS 

Square 

57,929

Table 2. Additions to Hangar 3

VOC NOx CO SO2 PM10 PM2.5 CO2e

tons/year tons/year tons/year tons/year tons/year tons/year

metric 

tons/year

Site Preparation  0.00 0.04 0.03 0.00 0.00 0.00 6.68

Grading 0.01 0.09 0.08 0.00 0.03 0.01 13.04

Trenching 0.00 0.00 0.00 0.00 0.00 0.00 0.55

Building Construction 0.40 2.40 2.45 0.00 0.13 0.13 403.88

Architectural Coating 0.38 0.01 0.01 0.00 0.00 0.00 1.60

Total Emissions  0.79 2.54 2.56 0.00 0.15 0.14 426

Project Name

Additions to Hangar 3

Activity

Table 1. Construction Projects 2025
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NAS Lemoore Record of Non‐Applicability for Clean Air Act Conformity   

US Navy F‐35C West Coast Homebasing   

 

DRAFT RECORD OF NON‐APPLICABILITY 
FOR CLEAN AIR ACT CONFORMITY 

US NAVY F‐35C WEST COAST HOMEBASING 

Alternative 1 of the proposed action at Naval Air Station (NAS) Lemoore falls under the Record of Non‐

Applicability (RONA) category and is documented with this RONA. 

PROPOSED ACTION 

Action Proponent: US Fleet Forces Command 

Proposed Action Name: US Navy F‐35C West Coast Homebasing 

Location: NAS Lemoore, California 

Introduction:  This proposed action involves homebasing of F‐35C aircraft in the Navy Pacific Fleet.   

Proposed Action  Summary:   Under Alternative  1,  100  F‐35C  aircraft would  be  homebased  at NAF  El 

Centro.  Alternative 1 would result in decreases in personnel and aircraft operations at NAS Lemoore.   

Air Emissions Summary:  

Alternative 1 – NAF El Centro Homebasing 

Under Alternative 1, annual airfield operations would decrease by approximately 33,500 operations at 

NAS Lemoore.   These operations  include  the aircraft operations below 3,000  feet above ground  level 

(AGL), as well as engine maintenance activities occurring onsite, and ground support equipment  (GSE) 

and government‐owned vehicle (GOV) operations. For each year of the homebasing transition occurring 

at NAF El Centro, there would be a decline in airfield emissions at NAS Lemoore. Alternative 1 would not 

result  in  construction  emissions  and  commuter  emissions would  decrease  substantially  compared  to 

baseline.  Therefore,  the  emissions  from  the  proposed  action  would  not  exceed  any  de  minimis 

threshold.  

Table 1 presents the results, which  indicate that the proposed action emissions for  implementation of 

Alternative 1 at NAS Lemoore would not exceed any applicable de minimis thresholds. Additionally, the 

proposed action would not exceed 10 percent of the regional emissions for the San Joaquin Valley Air 

Pollution Control District. 

Table 1. Alternative 1 Emissions and Comparison to de minimis 
  Air Pollutant Emissions (tons/year) 

Year  VOC  NOx  SO2  PM10  PM2.5 

Baseline  985.45 1,152.66 153.54 427.18  414.04

2016  948.50 1,131.03 148.54 412.59  399.89

2016 Net Change  ‐36.95 ‐21.63 ‐5.00 ‐14.59  ‐14.15

2017/2018  948.23 1,130.66 148.54 412.60  399.90

2017/2018 Net Change  ‐37.21 ‐22.00 ‐5.00 ‐14.59  ‐14.14

2019  952.69 1,149.98 148.83 416.66  403.72

2019 Net Change  ‐32.76 ‐2.68 ‐4.71 ‐10.53  ‐10.32

2020  952.50 1,149.71 148.83 416.66  403.72

2020 Net Change  ‐32.95 ‐2.94 ‐4.71 ‐10.52  ‐10.32

2021  952.35 1,149.48 148.83 416.67  403.73
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Table 1. Alternative 1 Emissions and Comparison to de minimis 
  Air Pollutant Emissions (tons/year) 

Year  VOC  NOx  SO2  PM10  PM2.5 

2021 Net Change  ‐33.10 ‐3.17 ‐4.71 ‐10.52  ‐10.31

2022  913.87 1,109.30 143.49 401.49  389.02

2022 Net Change  ‐71.58 ‐43.36 ‐10.05 ‐25.69  ‐25.02

2023  875.41 1,070.01 138.20 386.38  374.37

2023 Net Change  ‐110.04 ‐82.64 ‐15.35 ‐40.80  ‐39.67

2024  836.96 1,031.18 132.93 371.30  359.75

2024 Net Change  ‐148.49 ‐121.47 ‐20.62 ‐55.88  ‐54.29

2025  798.54 992.39 127.66 356.22  345.13

2025 Net Change  ‐186.91 ‐160.27 ‐25.89 ‐70.96  ‐68.91

2026  721.83 914.85 117.12 326.07  315.89

2026 Net Change  ‐263.62 ‐237.81 ‐36.43 ‐101.12  ‐98.15

2027/2028  721.83 914.85 117.12 326.07  315.89

2027/2028 Net Change  ‐263.62 ‐237.81 ‐36.43 ‐101.12  ‐98.15

de Minimis  10  10  100  100  100 

Exceeds de Minimis?  No  No  No  No  No 

San Joaquin Valley 
APCD 2008 Emissions  134,758  206,626  8,395  109,390  38,434 

Percent of 2008 APCD 
Emissions  0%  0%  0%  0%  0% 

Exceeds 10% Regional 
Emissions  No  No  No  No  No 

 

 

Emissions were calculated using:  

 Flight profiles for the FA‐18 C/D and E/F aircraft were obtained from the Aircraft Noise Study for 
NAS Lemoore, August 2012, Appendix C.  Additional flight profiles for the FA‐18 E/F aircraft were 
obtained from NAS_Lemoore_F18EF_RepFlightProfiles_v2.pdf (Wyle 2011). 

 Flight operations for all aircraft were obtained from NLC_noise_v2 2.xls (Wyle 2011). 

 FA‐18  C/D  and  E/F  engine  maintenance  run  up  data  from  LemoreDataValidationSec6‐ 
MaintenanceRunups20110124.xlsx  (Wyle  2011)  with  updates  by  NASL  personnel 
(Carbajal/Blazich, 2011). 

 FA‐18 start/shut off,  taxi, and hot  refueling profiles were provided by contractor personnel at 
NAS Lemoore (Qinetiq 2011). 

 FFR  (fuel  consumption),  and  emission  indices  for  FA‐18  aircraft  were  obtained  from  AESO 
Memorandum Report No. 9734, Rev C (November 2002), AESO Memorandum Report No. 9815, 
Rev  G  (March  2011),  AESO  Memorandum  Report  No.2003‐01  (November  2002),  AESO 
Memorandum Report No. 9725, Rev D (February 2011).  

 LTO cycle data, FFR  (fuel consumption), and emission  indices  for C‐40A aircraft were obtained 
from  Engine Datasheet  8CM061  04102007,  ICAO  Engine  Exhaust  Emissions Data Bank  (ICAO, 
2007). 

 LTO cycle data, FFR (fuel consumption), and emission indices for C‐2 aircraft were obtained from 
AESO Memoranda 9919C (September 2010), and 9936C (February 2010). 

 H‐60 helicopter LTO cycle data, FFR, emission indices, and engine maintenance runup data were 
obtained from AESO Memorandum Report No. 9929, Revision A (November 2009). 

 A fuel flow rate of 1 gallon used per each 18 horsepower per hour operated is assumed. 

Appendix 1D 1D-86 February 2013



NAS Lemoore Record of Non‐Applicability for Clean Air Act Conformity   

US Navy F‐35C West Coast Homebasing   

 

 Emission  factors were obtained  from  the CARB’s  In‐Use Off‐Road Diesel Fueled Fleets and LSI 
Staff  Report:    Initial  Statement  of  Reasons  Appendix  D:    OSM  and  Summary  of  Off‐Road 
Emissions Inventory Update document (CARB 2010). All engines were assumed to be the newest 
models available for 2015. 

 Assume all engines are newest model year for horsepower group.  Horse power is attributed to 
nearest group listing (e.g. 88 hp modeled as 50 hp not 120 hp). 

 Emission  estimates  for  Alternative  1  are  calculated  by  scaling  the  baseline  emissions  to  the 
number of takeoff and landings (LTO) that would be expected in that calendar year.   

 POV emissions from commuting staff were calculated using information regarding baseline staff 
population and staffing changes associated with the Proposed Action.  

 Data  on  the  type  of GOV  and  annual mileage were  provided  by NAS  Lemoore  Public Works 
Transportation.  

 Data  on  the  population  commuting  on‐base  and  the  population  commuting  off‐base  were 
provided by Base Housing.  

 Emission factors used to calculate emissions from the vehicles were obtained from EMFAC 2007 
spreadsheets prepared by South Coast Air Quality Management District, onroadEF07_26.xls and 
onroadEFHHDT07_26.xls (SCAQMD 2009). 

 There is a decrease in POV off‐base commuters for Alternative 1.     

 Emission factors used to calculate emissions from the vehicles were obtained from EMFAC 2007 
spreadsheets prepared by South Coast Air Quality Management District, onroadEF07_26.xls and 
onroadEFHHDT07_26.xls (SCAQMD 2009).  

 Transient jets population comprised of 50% FA‐18 C/D aircraft and 50% FA‐18 E/F aircraft. All of 
the transient C/D aircraft are assumed to be equipped with F404‐GE‐400 engines. 

 Transient large/heavy assumed to be C‐40A Clipper aircraft or equivalent. 

 Transient propeller assumed to be C‐2 aircraft or equivalent. 

 All  future  year  transient  aircraft  operations would  remain  appreciably  the  same  as  baseline 
transient aircraft operations. 

 Three MH‐60 helicopters would arrive at NAS Lemoore in 2013. 

 MH‐60 onsite operations would consist of takeoffs and landings. 

 Future year (post 2013) helicopter operations would remain appreciably the same as 2013. 

 GOV operations would remain appreciably the same as baseline operations. 

Affected Air Basin(s):  San Joaquin Valley Air Basin 

Date RONA prepared:  January 16, 2013 

RONA Prepared By:    Naval Facilities Engineering Command Southwest   

Proposed  Action  Exemption(s):    The  proposed  action  is  exempt  from  General  Conformity  Rule 

Requirements  based  on  the  determination  that  proposed  action  emissions  are  below  all  de minimis 

thresholds  for  the  emission  sources  (mobile)  at  NAS  Lemoore  associated  with  Alternative  1  of  the 

proposed action.  

Attainment Area Status and Emissions Evaluation Conclusion:  The proposed action is located within the 

San Joaquin Valley APCD, which  is currently designated as extreme nonattainment for the 1997 8‐hour 

ozone,  extreme  nonattainment  for  2008  ground‐level  ozone  standards,  nonattainment  for  24‐hour 

PM2.5, and an attainment maintenance area for PM10. 
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The Navy concludes that de minimis thresholds for applicable criteria pollutants would not be exceeded 

nor  would  the  projected  emissions  be  regionally  significant.  The  emissions  data  supporting  that 

conclusion  are  shown  in  Table  1.  The  data  presented  in  Table  1  are  summaries  of  the  calculations, 

methodology, data, and references  included  in the Air Quality Analysis contained  in Appendix D of the 

Environmental  Impact  Statement,  US  Navy  F‐35C  West  Coast  Homebasing.  Therefore,  the  Navy 

concludes that  further  formal Conformity Determination procedures are not required, resulting  in this 

RONA. 

RONA APPROVAL 

To  the best of my  knowledge,  the  information presented  in  this RONA  is  correct  and  accurate  and  I 

concur in the finding that the proposed action is not subject to the General Conformity Rule. 

 

 

Signature:                       
 
Name/Rank: Date:                     

Position: Commanding Officer __________Activity:             
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EXECUTIVE SUMMARY 

The US Navy proposes to provide facilities and functions on the West Coast of the United States to 
support homebasing F-35C aircraft in the Navy Pacific Fleet. The proposed action would occur at one of 
the proposed West Coast homebasing locations, either Naval Air Facility (NAF) El Centro, California (CA) 
or Naval Air Station (NAS) Lemoore, CA. Under the proposed action, seven Pacific Fleet FA-18 fleet 
squadrons (operating 70 aircraft in total) currently based at NAS Lemoore would progressively transition 
to the new F-35C aircraft beginning in 2015 with the transition to be complete by 2028. The plan also 
involves the establishment, no earlier than 2017, of an F-35C Fleet Replacement Squadron (FRS) 
consisting of approximately 30 aircraft to meet the requirements for training Navy pilots to operate the 
F-35C.  

As part of the environmental review of the proposed action, a general conformity evaluation has been 
conducted pursuant to Imperial County Air Pollution Control District (ICAPCD) Rule 925 and Code of 
Federal Regulations Title 40 Part 93 Subpart B. This conformity evaluation has been prepared to address 
air emission impacts that would occur at NAF El Centro under both alternatives; a separate conformity 
evaluation has been prepared to address air emission impacts at NAS Lemoore. 

NAF El Centro is located within the Imperial County Air Pollution Control District (ICAPCD). The ICAPCD is 
located in the Southeast Desert Air Quality Control Region (40 CFR 81.167). Imperial County extends 
over 4,500 square miles, bordering Riverside County, San Diego County, the State of Arizona, and 
Mexico. ICAPCD is currently designated as moderate nonattainment for the 1997 8-hour ozone 
standard, marginal for 2008 ground-level ozone standards, serious nonattainment for PM10, and 
nonattainment for 24-hour PM2.5. The GCR specifies the de minimis levels for the ozone precursors 
nitrogen oxides (NOx) and volatile organic compounds (VOCs) in nonattainment areas, as well as for 
PM2.5 and its precursors NOx and SO2. Because the Imperial County APCD is in nonattainment for the 
8-hour (moderate) ozone standard, the de minimis levels evaluated in this analysis are 100 tons per year 
each for VOCs and NOx. The de minimis levels evaluated in this analysis for SO2, and PM2.5 are 100 tons 
per year and 70 tons per year for PM10.  

Potential emissions that could result from the proposed action were calculated for all applicable criteria 
pollutants emitted for every year during which the homebasing activities would occur. However, the 
conformity analysis focused on VOCs, NOx, SO2, PM2.5, and PM10. Aircraft operation, construction and 
commuter emissions were evaluated against the de minimis thresholds for these pollutants.   

For Alternative 1, in which the aircraft basing occurs at NAF El Centro, the NOx de minimis threshold of 
100 tons per year is exceeded beginning in the year 2021.  For Alternative 2, in which the aircraft basing 
occurs at NAS Lemoore, none of the de minimis thresholds are exceeded for any of the years during 
which the transition would occur, nor at the end state (2028). 

This report has been prepared due to the projected level of emissions of NOx associated with 
operational aircraft emissions that would occur as a result of implementation of Alternative 1 of the 
homebasing action.  Construction and commuter emissions are also included in the evaluation, as these 
emissions are associated with the proposed action. Existing and proposed emissions were calculated 
using the most current methodologies and were based upon activity data derived from the Department 
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of  Navy (DoN) and emission factors approved by the US Environmental Protection Agency (USEPA), 
California Air Resources Board (CARB), the Department of Defense (DOD) Joint Strike Fighter Program 
Office (JPO) and the DoN Aircraft Environmental Support Office (AESO). The Emissions Analysis 
presented in Attachment 1 to this report includes all supporting conformity-related emission 
calculations. 

The conformity-related calculations indicate that the proposed action, under Alternative 1, within the 
ICAPCD would exceed the NOx conformity de minimis threshold beginning in 2021 and that they would 
reach an emission maximum of 788.8 tons per year of NOx in 2028 at the end state.   Operational 
emissions beyond 2028 are currently anticipated to remain static. An annual average emissions 
inventory for Military Jet Aircraft was most recently incorporated into the ICAPCD 2009 1997 8-hour 
Ozone – Modified Air Quality Management Plan (ICAPCD 2010) which was submitted to USEPA by CARB 
for approval on December 21, 2010 (CARB 2010).  This budget allows for 3.81 tons per day (1,391.9 tons 
per year) (URS 2005) of additional NOx emissions for 2015 through 2023 (ICAPCD 2013).  Thus, NOx 
emissions at the end state would remain well below the budgeted emissions (788.8 tons per year vs. 
1,391.9 tons per year). 

NOx emissions would also be generated by construction activities in 2015, 2019, 2022, 2023, 2024 and 
2025 under Alternative 1 and in 2018 under Alternative 2. These emissions are accounted for in the 
ICAPCD emission inventory under appropriate “On-Road” Mobile Sources (ICAPCD 2013).  NOx emissions 
generated from commuter vehicles associated with staff that would be based at NAF El Centro with the 
F-35C aircraft are also accounted for in the ICAPCD emission inventory under appropriate categories 
(ICAPCD 2013). 

For years where estimated emissions would occur beyond the planning timeframe of a currently-
approved SIP, The ICAPCD will incorporate the emissions into an applicable SIP that will be submitted to 
USEPA for approval (ICAPCD 2013). 

NOx emissions from the proposed action, in combination with all other emissions in the ICAPCD, would 
not exceed the NOx emissions budget that has been adopted by the ICAPCD, CARB and submitted to 
USEPA for approval. Pursuant to Rule 925 of the ICAPCD Rules and Regulations and Title 40, Section 
93.158(a)(1) of the Code of Federal Regulations, the proposed action within the ICAPCD would conform 
to the applicable SIP upon approval. Therefore, the US Navy concludes that the Federal action as 
designed would conform to the purpose of the SIP, once approved, and would be consistent with all 
applicable requirements. 
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ACRONYMS AND ABBREVIATIONS 

AESO  Aircraft Environmental Support Office 
AGL above ground level  
APCD Air Pollution Control District  
CAA Clean Air Act 
CalEEMod California Emissions Estimator Model 
CARB California Air Resources Board 
CFR Code of Federal Regulations 
CO carbon monoxide 
DoN Department of the Navy 
EF Emission Factor 
EMFAC Emission Factors Model 
FFR fuel flow rate 
FRS Fleet Replacement Squadron 
GCR General Conformity Rule 
GOV government-owned vehicle 
GSE ground support equipment 
hp horsepower 
ICAPCD Imperial County Air Pollution Control District 
LTO landing and takeoff 
NAAQS National Ambient Air Quality Standards 
NAF Naval Air Facility 
NAS Naval Air Station 
NO2 nitrogen dioxide 
NOx nitrogen oxides 
O3 ozone 
OPNAVINST Chief of Naval Operations Instruction 
PM particulate matter 
PM2.5 particulate matter with an aerodynamic diameter not exceeding 2.5 microns 
PM10 Particulate matter with an aerodynamic diameter not exceeding 10 microns and greater 
POV privately owned vehicle 
RACT Reasonably Available Control Technology 
SCAQMD South Coast Air Quality Management District 
SIP State Implementation Plan 
SO2 sulfur dioxide 
T3 Temperature 
USEPA US Environmental Protection Agency 
VMT Vehicle Miles Traveled  
VOCs volatile organic compounds 
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1. INTRODUCTION 

This report presents the draft Clean Air Act general conformity evaluation for the West Coast Basing of 
the F-35C aircraft within the Imperial County Air Pollution Control District (ICAPD), as proposed by the 
Department of Navy (DoN) in the Draft Environmental Statement for West Coast Basing of the F-35C. 
The proposed action considers two possible alternatives.  Alternative 1 would homebase the F-35C 
aircraft at NAF El Centro.  Alternative 2 would homebase the F-35C aircraft at NAS Lemoore.  This  report  
includes  (1)  a  discussion  of  the  Clean  Air  Act  (CAA) general  conformity  requirements promulgated 
by the US Environmental Protection Agency (USEPA) and implemented by ICAPCD Rule 9110 and how 
they relate to the proposed action alternatives within the ICAPCD (comprised of Imperial County), (2) 
the conformity applicability analysis for the proposed action alternatives, and (3) the conformity 
determination for the proposed action Alternative 1 within the ICAPCD. 

2. CLEAN AIR ACT CONFORMITY REQUIREMENTS 

The Clean Air Act (CAA) required the USEPA to establish a list of air pollutants that “may reasonably be 
anticipated to endanger public health and welfare” and to set National Ambient Air Quality Standards 
(NAAQS) to protect public health. The USEPA listed the following as criteria pollutants:  sulfur dioxide 
(SO2), respirable and fine particulate matter (PM10 and PM2.5), nitrogen dioxide (NO2), carbon monoxide 
(CO), ozone (O3), and lead.  The USEPA was also charged with designating geographic areas where the 
air quality fails to meet the NAAQS for one or more of these criteria pollutants.  These geographic areas 
are known as nonattainment areas. Each  state  that  has  a  nonattainment  area  or  areas  must  
develop  a  State Implementation Plan (SIP), to demonstrate how it will achieve and maintain the 
NAAQS. Once a nonattainment area has achieved compliance with the NAAQS, its designation is 
changed to that of a maintenance area and is then subject to an air quality maintenance plan. 

 GENERAL CONFORMITY RULE 2.1

Section 176(c) of the CAA prohibits Federal entities from taking actions in nonattainment or maintenance 
areas which do not conform to the SIP for the attainment and maintenance of the NAAQS. Therefore, the 
purpose of conformity is to (1) ensure Federal activities do not interfere with the budgets in the SIPs; (2) 
ensure actions do not cause or contribute to new violations, and (3) ensure attainment and maintenance 
of the NAAQS. In November 1993, the USEPA promulgated two sets of regulations to implement section 
176(c). On November 24, 1993, the USEPA promulgated the Transportation Conformity Regulations 
(applicable to highways and mass transit) to establish the criteria and procedures for determining that 
transportation plans, programs, and projects which are funded under title 23 U.S.C. or the Federal 
Transit Act conform with the SIP (58 FR 62188). On November 30, 1993, the USEPA promulgated 
regulations, known as the General Conformity Rule (GCR) (applicable to everything else), to ensure that 
other Federal actions also conformed to the SIPs (58 FR 63214). De minimis thresholds for fine 
particulate matter were added on July 11, 2006. On March 24, 2010, the USEPA revised the GCR to 
streamline the general conformity determination process. 
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With respect to general conformity, all Federal actions are covered unless otherwise exempt, e.g. actions 
covered by transportation conformity, actions with clearly de minimis emissions, exempt actions listed in 
rule, or actions covered by a Presumed to Conform demonstration (approved list). Conformity can be 
demonstrated by: (1) showing emission increases are included in the SIP; (2) State agrees to include 
increases in the SIP; (3) areas without SIPs, no new violations of NAAQS and/or no increase in 
frequency/severity of violations; (4) offsets, and (5) avoidance, minimization and/or mitigation measures. 
Some emissions are excluded from conformity determination, such as those already subject to new 
source review; those covered by the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA or Superfund) or compliance with other environmental laws, actions not reasonable 
foreseeable, and those for which the Agency (in this case, the Navy) has no continuing program 
responsibility. At issue is the anticipated increase in total NOx emissions in excess of de minimis levels for 
Alternative 1  of the proposed homebasing of the F-35C. The proposed action would result in a reduction 
in the operational emissions of all other criteria pollutants except for very modest increases in SO2, thus 
no consideration of these emissions are required. 

This draft general conformity determination documents the evaluation of the Federal proposed action 
with Section 176 (c) requirements of the CAA. The remainder of Section 2 discusses the background of 
the regulatory requirements.  Section 3 contains information on the proposed action and the conformity 
applicability analysis. Section 4 presents the conformity determination for NOx emissions associated with 
the proposed action under Alternative 1. Section 5 provides references for the evaluation. 
Documentation of the emission calculation methods applied in the general conformity evaluation are 
available in Attachment 1 of this document. 

 GENERAL CONFORMITY APPLICABILITY IN IMPERIAL COUNTY AIR POLLUTION CONTROL 2.2
DISTRICT 

On November 30, 1993, the EPA promulgated final general conformity guidance to the states at Title 40 
Code of Federal Regulations (CFR) Part 51 Subpart W and Part 93 Subpart B to develop general 
conformity regulations for all Federal activities except those covered under transportation conformity. 
On November 29, 1994, the ICAPCD adopted Rule 925, General Conformity.  On March 24, 2010, the USEPA 
revised Title 40 Parts 51 and 93 primarily to streamline the conformity determination process.  Because 40 CFR 
part 51, subpart W (§§51.850-51.860) essentially duplicated the regulations promulgated at 40 CFR part 93, 
subpart B (§§93.150-93.160), EPA deleted all of subpart W except for §51.851.  In the revision to §51.851, EPA 
required that if a state or tribe submits a General Conformity SIP or Tribal Implementation Plan (TIP) that it be 
consistent with the requirements of 40 CFR part 93, subpart B.  As such, this general conformity evaluation 
references the requirements as listed in ICAPCD Rule 925 and 40 CFR 93 Subpart B. 

A federal agency proposing an action in the ICAPCD must determine the GCR’s applicability by 
conducting a conformity applicability analysis.  This analysis calculates the total of direct and indirect 
emissions from all non-exempt sources associated with the proposed action, including mobile, area, and 
non-permitted stationary sources that are not subject to New Source Review or Prevention of Significant 
Deterioration regulations.  Depending upon the results of the analysis,  the  inquiry  either  ends  with  
the  conformity applicability analysis  or  proceeds to  a general conformity determination. A general 
conformity determination is not required if total net direct and indirect emissions associated with the 
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proposed action do not equal or exceed the applicable de minimis thresholds. Additionally, a general 
conformity determination is not required for actions listed in Subpart B that would result in no 
emissions or an increase in emissions that are clearly de minimis. 

 GENERAL CONFORMITY DETERMINATION PROCESS 2.3

If the total net direct and indirect emissions associated with the proposed action equal or exceed the 
applicable de minimis thresholds then the federal agency must make a general conformity 
determination. In other words, the federal agency must demonstrate that the proposed action conforms 
to the applicable SIP.  The applicable ozone SIP for the ICAPCD, once approved by USEPA, is the 2009 
1997 8-hour Ozone – Modified Air Quality Management Plan (ICAPCD 2010).  

The federal agency undertaking the action is responsible for preparing and issuing the general 
conformity determination under the GCR. Other federal, state, and local agencies have review  and  
comment  responsibility,  but  no  agency  has  approval/denial  authority  over  the general conformity 
determination. 

The demonstration of conformity is accomplished through a public process following the criteria and 
procedures outlined in ICAPCD Rule 925 Parts G, I, and J; and 40 CFR 93, specifically §§ 93.156, 93.158, 
and 93.159. This process must result in a finding of conformity before the proposed federal action may 
be implemented. The federal agency's conformity determination must demonstrate conformity for  1) 
The attainment year specified in the SIP, or if the SIP does not specify an attainment year, the latest 
attainment year possible under the Act; or 2) The last year for which emissions are projected in the 
maintenance plan; 3) The year during which the total of direct and indirect emissions from the action is 
expected to be the greatest on an annual basis; and 4) any year for which the applicable SIP specifies an 
emissions budget.  For the proposed action, the years of analysis include Calendar Year (CY) 2015 prior 
to implementation of the proposed action, which serves as the baseline. The proposed action emission 
analysis includes CY 2015 – 2028, with the years CY 2021 – 2028 when total annual emissions from the 
proposed action are greatest and exceed the NOx de minimis; the most recent SIP for the ICAPCD 
submitted for EPA approval specifies annual emissions budgets through 2023 (ICAPCD 2013). 

The federal agency provides a copy of its draft general conformity determination to the applicable 
USEPA Region, State and local air quality regulators, impacted federal land managers, and the relevant 
metropolitan planning organization.  These agencies have 30 days to review and comment.  The draft is 
made available for public review (30-day review period). The comment period may be concurrent with 
the review and comment period for a related environmental analysis under the National Environmental 
Policy Act. 

 DEMONSTRATION OF CONFORMITY 2.4

ICAPCD Rule 925 Part I and 40 CFR 93 Subpart B provides several methods by which a federal agency 
may demonstrate CAA conformity for actions in the ICAPCD.  These include: 

• An action conforms to the applicable SIP if total direct and indirect emissions from the activity 
are specifically identified and accounted for in the applicable SIP's attainment or maintenance 
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demonstration or reasonable further progress milestone or in a facility-wide emission budget 
included in a SIP (40 CFR 93.158[a][1]). 

• For precursors of ozone, nitrogen dioxide, or PM, conformity is demonstrated if total direct and 
indirect emissions from the action are fully offset through compensating emission reductions 
implemented through a federally enforceable mechanism (40 CFR 93.158 [a][2] and 40 CFR 
93.158 [a][5][iii]). 

• For ozone or nitrogen dioxide, conformity  can  be  demonstrated  if  the  agency  responsible  
for  SIP  preparation provides documentation that  total direct and  indirect emissions associated 
with the federal agency action (or portion thereof) are accommodated within the emission 
budgets contained in an applicable and approved SIP (40 CFR 93.158 [a][5][i][A]). 

• If  conformity  cannot  be  demonstrated  through  one  of  the  procedures  noted  above, 
conformity may be determined if the ICAPCD notifies EPA that appropriate changes will be 
made in the applicable SIP documents prior to the time emissions from the action would 
occur. The ICAPCD would have to commit to a schedule for preparing an acceptable SIP 
amendment that accommodates the net increase in direct and indirect emissions from the 
federal action without causing any delay in the schedule for attaining the relevant NAAQS (40 
CFR 93.158 [a][5][i][B]). 

3. CONFORMITY EVALUATION FOR THE PROPOSED ACTION WITHIN IMPERIAL COUNTY 

Under Alternative 1 in 2028, a total of 100 F-35C aircraft would be homebased at NAF El Centro to 
replace 70 aging FA-18 aircraft currently based at NAS Lemoore.  Aircraft basing would progressively 
transition to the new F-35C aircraft beginning in 2015 with the transition to be complete by 2028. The 
plan also involves the establishment, no earlier than 2017, of an F-35C Fleet Replacement Squadron 
consisting of approximately 30 F-35C aircraft to meet the requirements for training Navy pilots. Facility 
development needed to support F-35C homebasing at NAF El Centro would be phased over multiple 
years with several projects beginning in 2015 and the last project starting around 2025. 

The proposed action would result in a net change in emissions within the ICAPCD. The USEPA considers 
the ICAPCD to be in nonattainment of the O3, PM10 and PM2.5 standards.  VOCs and NOx are precursors to 
the formation of O3 and SO2 is a precursor to PM2.5.  The applicable general conformity de minimis 
thresholds for the ICAPCD are listed in Table 2D-1. 

Table 2D-1. Criteria Pollutant General Conformity de minimis Thresholds (tons/year) 
VOCs NOx SO2 PM10 PM2.5 

100 100 100 70 100 
Source:  40 CFR 93.153. 

The air quality analysis estimates that net emissions of NOx would exceed the de minimis threshold 
beginning in year 2021 under Alternative 1. Net emissions of VOCs, PM10 and PM2.5 would decrease in all 
years (2015 through 2028) under Alternative 2.   
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 PROJECT BACKGROUND 3.1

NAF El Centro is located in south-central California, approximately 10 miles northwest of the City of El 
Centro, in the Imperial Valley. Originally established in 1942, NAF El Centro was commissioned as a 
Naval Air Facility in 1946. NAF El Centro has ideal flying weather throughout the year, which makes it an 
alternative training location for other Navy and Marine Corps aviation units when there is adverse 
weather at their home stations. From January through March, NAF El Centro is the winter home for the 
Blue Angels, the US Navy Flight Demonstration Squadron. The predominant aircraft conducting 
detachment training at NAF El Centro are Navy and Marine Corps FA-18C/D/E/F Hornets and Super 
Hornets, T-45 Goshawks, with some AV-8B Harriers, EA-6B Prowlers, MV-22 Osprey, and a variety of 
helicopters. NAF El Centro has no permanently based aircraft.  

 CONFORMITY ANALYSIS METHODOLOGY 3.2

For Alternatives 1 and 2, airfield emissions resulting from the proposed action were estimated based on 
the expected number, type, and duration of aircraft operations, Ground Support Equipment (GSE) 
operations and Government Owned Vehicles (GOV) use on an annual basis to implement the proposed 
action. Construction emissions are based on facility and infrastructure requirements that have been 
developed as part of the homebase planning effort.  Commuter emissions are based on the number of 
personnel required to support the homebasing actions. According to current estimates, the proposed 
action would require the aircraft, GSE, facility and infrastructure requirements, equipment and motor 
vehicles identified in Attachment 1. 

The baseline and the years 2015-2028, during which homebasing activities would occur were evaluated 
to assess estimated emissions.   

 BASELINE EMISSIONS 3.3

Estimated 2015 NAF El Centro airfield operations and commuting personnel represent the baseline. The 
transient aircraft operational baseline for the conformity applicability analysis is presented in Table 2D-
2.  

Table 2D-2. Baseline Aircraft Operations for NAF El Centro, Transient Aircraft 
Aircraft Type (all transient) Annual Operations* 

FA-18C/D 4,036 
Blue Angels (FA-18C/D) 1,208 + Maneuvers 

FA-18E 9,416 
AV-8 38,742 

EA-6B 1,268 
T-45 7,864 

C-130 432 
T-6 184 

MV-22 644 
Helicopters (CH-53, UH-60. UH-1) 682 

Other Military (FA-18C) 1,288 
Total Operations 65,764 

Note:  *Baseline aircraft operations information was obtained from Wyle in a spreadsheet entitled 
“NAF_El_Centro_2010_Baseline_Airfield_Ops20120531.xls” file (Wyle 2012a). 
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Baseline NAF El Centro GSE information is presented in Table 2D-3. 
Table 2D-3. Baseline GSE for NAF El Centro 

Designation Type Total 
Items 

Estimated 
Fuel Flow 

Rate 
(gallon/hour) 

Annual hours 
of Operation 

per Unit 
(hour/year) 

Brake 
Horsepower 

(BHP) 

A/M32A-108 Power Generator 5 2.81 916.0 110 
NC-10C Power Generator 4 2.81 310.0 110 
A/M27T-5 Hyd. Power Supply 3 2.48 180.0 97 
A/M32C-17 Mobile A/C 3 5.88 17.0 232 
A/U47A-5 Jet Start Unit 3 10.80 564.0 550 
A/M27T-5A Hyd. Power Supply 4 2.46 39.0 97 
A/S32A-37 Tow Tractor  1 2.43 23.0 192 
A/M42M-2A Light Cart 4 1.02 585.0 19 
A/S32A-30A Tow Tractor  7 2.00 514.0 42.6 
A/S32A-42 Tow Tractor  11 3.00 1049.0 80 
Source:  NAF El Centro 2011a. 

 

Table 2D-4 presents GOVs associated with the baseline, including squadron-assigned vehicles and buses 
that are used to transport squadron staff from base housing to the airfield. Data were segregated into 
mileage per year for each vehicle. 

Table 2D-4. Baseline GOV for NAF El Centro 

Vehicle Class Number of 
Vehicles 

Miles 
per year 

BUS BOC 36 PASS DED AUTO TRANS 2 9,340 
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 5 8,694 
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 11 46,817 
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 1 7,351 
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 1 4,260 
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 4 57,278 
TRUCK VAN F/C 12 PASS 8600 GVW AC 4 37,238 
TRUCK VAN F/C 15 PASS 9100 GVW AC 2 16,581 
TRUCK VAN F/C 8 PASS 7000 GVW AC 7 48,915 
Sources:  NAF El Centro 2011b; Naval Facilities Engineering Command (NAVFAC) Southwest 

2011. 
 

Table 2D-5 presents baseline commuter data, including military personnel who commute within the 
fence line from base housing to the airfield as well as personnel, both military and contractor, who 
commute from the surrounding area to the installation. Data were obtained from NAF El Centro 
personnel (USN 2011c) and segregated into mileage per day and number of days per year for each 
vehicle. 

Table 2D-5. Baseline Commuters - On Base and Off Base 

Type 
Commuters On Base Commuters Off Base 

# Vehicles # Days Miles/Day # Vehicles # Days Miles/Day 

carpool 45 240 2 28 240 32 
cars 630 240 2 255 240 32 
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Stationary sources at NAF El Centro currently include abrasive blasting units, arresting gear engines, 
boilers and hot water heaters, generators, paint booths, fuel storage, fuel transfer equipment, 
hydroblasting units, welding equipment, and an onsite wastewater treatment plant (Alliance 
Compliance Group Joint Venture 2010).  Changes in stationary source emissions under Alternative 1 
could include various heating and cooling equipment, back-up power emergency generators and other 
sources. Emissions from stationary sources such as boilers and generators may increase from current 
stationary source emissions due to operation of additional equipment. Permitted sources under the 
New Source Review program (CAA Section 110(a)(2)(c) and Section 173) would be exempt from GCR 
requirements and are not carried forward in this analysis. 

 PROPOSED ACTION CONFORMITY APPLICABILITY ANALYSIS 3.4

Construction emission calculations include construction equipment operation, construction worker 
privately owned vehicle (POV) emissions, and fugitive dust emissions. Operational emissions calculations 
performed include aircraft operations (based and transient aircraft), aircraft engine maintenance runups 
(engine on aircraft), GSE, GOVs associated with the squadrons, and POVs associated with commuting 
staff. Attachment 1 contains the complete calculations for all aircraft, GSE, equipment and motor 
vehicles included in the baseline and Alternatives 1 and 2.    

 Construction 3.4.1

Homebasing the F-35C at NAF El Centro would require various additional facilities and infrastructure for 
training, operations and maintenance, and personnel support. Approximately 6.6 million square feet of 
construction, modification and expansion projects would be required to support all 100 F-35C by 2028. 
Construction includes various support buildings, hangers, bachelor enlisted quarters, maintenance 
facilities, major expansion of the existing aircraft apron, and a new runway. In addition to construction, 
approximately 189,000 square feet of existing facilities and infrastructure would be demolished to 
accommodate the new facilities. The construction and demolition would be phased over multiple years 
and would be planned in the order that they are needed to support the F-35C and transient aircraft at 
that time.  For the purposes of estimating air emissions from mobile sources related to construction, it is 
assumed that construction and demolition of facilities is substantially completed within the calendar 
year scheduled; however, some construction projects would require up to two years for completion. 
Table 2D-6 identifies the years of construction and associated emissions for Alternative 1. 

Table 2D-6. Construction Emissions under Alternative 1 
 Tons per Year 

YEAR VOC CO NOx SO2 PM10 PM2.5 
2015 18.44 130.08 36.15 0.38 3.79 2.93 
2019 11.69 78.68 22.11 0.45 3.30 2.38 
2022 6.95 42.07 20.25 0.34 1.92 1.60 
2023 2.01 12.01 2.92 0.03 0.38 0.28 
2024 1.61 8.65 3.31 0.01 0.44 0.35 
2025 1.05 6.31 1.89 0.02 0.18 0.16 
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Construction of a single building would be required under Alternative 2 and Hangars 3 and 4 would be 
renovated to provide upgraded power.  Emissions associated with construction are presented in Table 
2D-7. 

Table 2D-7. Construction Emissions under Alternative 2 
 Tons per Year 

YEAR VOC CO NOx SO2 PM10 PM2.5 
2018 0.30 2.06 0.92 0.00 0.08 0.07 

Emissions from construction activities include temporary emissions from off-road heavy diesel-powered 
construction equipment, architectural coatings, and fugitive dust emissions during construction. It is 
assumed that best management practices and California-required vehicle retrofits and emissions system 
modifications would be implemented by the contractors. Additional emissions are estimated from the 
temporary increase in commuters to NAF El Centro to complete construction. Methods and assumptions 
used in the air emissions analysis for construction include: 

• Emission estimates calculations for construction activities utilize the California Emissions 
Estimator Model (CalEEMod) whenever possible.   

• When CalEEMod did not have an industry or activity close to the type and complexity of the 
proposed construction, calculations were completed using emissions factors from CalEEMod 
that include the CARB Offroad 2007 model. 

• It is assumed that the runway and apron extension and new construction will be completed with 
on-site concrete mixers. The airfield pavement thickness is estimated to be the following: 

o 1.5 yards (52 inches) concrete base (NAVFAC 2012). 

o Flexible upper course with heat shielding of 30 inches thick (Boeing Company 2008). 

• Fences and lights will be installed in conjunction with the concrete airfield portions. 

• Construction workers would most likely commute from longer distances. 

• It is assumed that construction workers may come from further away (in communities such as 
Yuma, Arizona) and from the nearby communities. Therefore it is assumed that the average 
between 16-mile one-way trip from a nearby community of Brawley or Imperial and the 70-mile 
one-way trip to Yuma averages to 86 miles per day. Assume workers work a 5-day work week. 

• Emission factors used to calculate emissions from highway vehicles were obtained from the 
Emission Factors (EMFAC) Model 2007 spreadsheets prepared by SCAQMD, onroadEF07_26.xls 
and onroadEFHHDT07_26.xls (SCAQMD 2009).  

Emissions resulting from construction activities associated with the proposed action are assumed to be 
lower than the projections that have been calculated due to compliance with a series of applicable 
ICAPCD regulations.  Throughout the construction period, mitigation measures to reduce NOx, VOC, and 
PM emissions would include idling restrictions for construction equipment and Navy-mandated use of 
newer equipment meeting late-model engine emission requirements.  In addition, an Enhanced Dust 
Control Plan would be prepared for submittal and approval of the ICAPCD prior to the initiation of 
potential dust-generating activities and adherence to the following ICAPCD regulations for the control of 
anthropogenic PM10 and PM2.5 emissions from construction and related activities would be required: 
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• Rule 800 General Requirements for Control of Fine Particulate Matter PM10 

• Rule 801 Construction and Earthmoving Activities 

• Rule 802 Bulk Materials 

• Rule 803 Carryout and Trackout 

• Rule 804 Open Areas 

• Rule 805 Paved and Unpaved Roads 

 Staff Commute Emissions 3.4.2

Under Alternative 1, POV off-base commuting activity would increase at NAF El Centro.  Alternative 1 
would result in an increase of 2,975 military and contractor/civilian personnel at NAF El Centro.  All 
additional personnel as a result of the proposed action are assumed to be off-base commuters as a 
worst-case scenario.  

POV emissions from commuting staff were calculated using information regarding baseline staff 
population and staffing changes associated with Alternative 1 (see Subsection 3.3).  All additional 
personnel as a result of the proposed action would be off-base commuters. It was assumed that the 
number of staff commuters added each year is equivalent to approximately 30 personnel per F-35C 
aircraft. 

There is expected to be no appreciable change in POV off-base commuters under Alternative 2. 

Emission factors used to calculate emissions from the vehicles were obtained from EMFAC 2007 
spreadsheets prepared by SCAQMD, onroadEF07_26.xls (SCAQMD 2009).   Table 2D-8 identifies the 
estimated POV emissions associated with NAF El Centro operational staff commutes as a result of 
implementing Alternative 1. 

Table 2D-8. Commuter Emissions under Alternative 1 
 Tons per Year 

YEAR VOC CO NOx SO2 PM10 PM2.5 
2015 1.39 12.70 1.26 0.02 0.19 0.12 
2016 1.74 15.86 1.53 0.03 0.26 0.17 
2017 1.92 17.17 1.64 0.03 0.30 0.20 
2018 1.83 16.06 1.51 0.03 0.30 0.20 
2019 1.45 12.52 1.16 0.03 0.25 0.17 
2020 1.31 11.15 1.02 0.03 0.24 0.16 
2021 2.44 20.34 1.83 0.05 0.46 0.31 
2022 2.77 22.68 2.01 0.06 0.55 0.36 
2023 3.54 28.50 2.48 0.08 0.73 0.48 
2024 4.10 33.00 2.87 0.09 0.84 0.56 
2025 4.53 36.03 3.09 0.11 0.97 0.64 
2026 5.41 42.63 3.59 0.13 1.20 0.80 

2027/2028 5.46 42.68 3.53 0.14 1.25 0.83 
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 Airfield Operation Emissions 3.4.3

Aircraft emissions were calculated based on the type of aircraft and the estimated number of operations 
that would occur annually, with the calculations based on those portions of flight operations that would 
occur below the mixing height. Mixing height is defined as the vertical region of the atmosphere where 
pollutant mixing occurs. Above this height, pollutants that are released generally do not mix with the 
ground-level pollutants emitted, and they do not have a direct effect on ground level pollutant 
concentrations. The 3,000-ft above ground level (AGL) mixing height default value utilized by the USEPA 
and Federal Aviation Administration was used in the analyses (USEPA 1992).  Total airfield operation 
emissions were calculated for both Alternatives.  These operation emissions include the aircraft, ground 
support equipment (GSE), and government-owned vehicles (GOVs) operated by the squadrons. 

 Aircraft Emissions 3.4.4

Aircraft emissions were calculated based on the type of aircraft and the estimated number of operations 
that would occur annually, with the calculations based on those portions of flight operations that would 
occur below the mixing height. Mixing height is defined as the vertical region of the atmosphere where 
pollutant mixing occurs. Above this height, pollutants that are released generally do not mix with the 
ground-level pollutants emitted, and they do not have a direct effect on ground level pollutant 
concentrations. The 3,000-ft above ground level (AGL) mixing height default value utilized by the USEPA 
and Federal Aviation Administration was used in the analyses.  

The sources of data for all aircraft except where noted are: 

• Baseline operations are from NAF_El_Centro_2012_Baseline_Airfields_Ops20120531.xlsx (Wyle 
2012a).   

• Alternative 1 and Alternative 2 operations are from 
NAF_El_Centro_2012_FOC_ALT1_Airfield_Ops20120531.xlsx and NAF_El_Centro_2012_Alt 
2_NoBasing_Ops20120531.xlsx, respectively (Wyle 2012b, 2012c). 

• Taxi in and taxi out as well as hot refueling times are based on information obtained from 
Qinetiq contractor personnel at NAS Lemoore. 

• Where the PM2.5 emission index is not available, PM2.5 is calculated as 97% of PM10 emissions, in 
accordance with (USEPA 2004).  

The estimated emissions for aircraft operations are calculated based on the number of proposed 
operations that would be performed for the calendar year and the emission indices per 1,000 pounds of 
fuel. The number of transients operations is assumed to change at a steady rate from baseline to 2028. 
However, this may not be the exact number of transient operations performed within the calendar years 
2016 – 2027. Estimated number of operations for based and transient F-35C and F-35B aircraft are 
calculated as a percentage of the 2028 operations. This is based on the percentage of the 100 aircraft 
that would be transitioned for that given year. The transition schedule is from “Transition Timeline 
Summary v6.xlsx” approved by CNAF/USFF in January 2012 (Department of the Navy [DoN] 2012a). 

A list of aircraft evaluated for NAF El Centro, including the aircraft-specific inputs and assumptions used 
for the calculation of emissions follows. 
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• Transient F-18C/D,  Transient “Other Military Jet”, and Blue Angels 
o Flight profiles for the FA-18C were obtained from Aircraft Noise Study for NAF El Centro, 

Appendix C (Wyle 2012d). 
o Flight profiles, maneuver tracks, and number of maneuvers performed for the Blue Angels 

were obtained from the Wyle report Aircraft Noise Study for NAF El Centro, Appendix C 
(Wyle 2012d).   

o Fuel flow rate (FFR) and emission indices for FA-18C/D aircraft were obtained from Aircraft 
Environmental Support Office (AESO) Memorandum Report No. 9734, Revision C Draft F404-
GE-400 Engine Fuel Flow and Emission Indexes by Percentage of Core RPM (%N), November 
2002 and AESO Memorandum Report No. 9815, Revision G, Aircraft Emission Estimates: 
F/A-18 Landing and Takeoff Cycle and In-Frame Maintenance Testing Using JP-5, March 
2011.  

o The “Other Military Jet” is assumed to be foreign military FA-18C/D aircraft. 
o Blue angels operations were assumed to be flown for 30 sessions including all maneuver 

tracks.  All maneuvers are performed below 3,000 ft AGL. 

• Transient FA-18E/F and EA-18G 
o Flight profiles for the FA-18E/F and EA-18G were obtained from Aircraft Noise Study for NAF 

El Centro, Appendix C (Wyle 2012d).  
o FFR and emission indices (except SO2) for FA-18E/F aircraft were obtained from AESO 

Memorandum Report No. 9725, Revision D, Gaseous and Particulate Emission Indexes for 
the F414 Turbofan Engine, February 2011 and AESO Memorandum Report No. 9815, 
Revision G. 

• Transient AV-8B 
o Operational times and emission indexes for AV-8B from AESO Memoranda Report No.9913 

Revision D Aircraft Emission Estimates:  AV-8B Landing and Takeoff Cycle and Maintenance 
Testing Using JP-5, November 2009 and AESO Memorandum Report No. 9963 Revision C 
Aircraft Emissions Estimates:  AV-8B Mission Operations Using JP-5 Fuel, November 2009. 

o AV-8B aircraft are assumed to cease operations at NAF El Centro after 2017 as part of the US 
Marine Corps-wide transition from AV-8B to F-35B aircraft. 

• Transient EA-6B (VAQ 129) (EA-6B until 2016, after which the aircraft is planned to transition to 
EA-18G) 
o Operational times, power settings, FFR, and emission indexes for EA-6B from AESO 

Memorandum Report No. 9917 Revision C Aircraft Emission Estimates: EA-6B LTO and 
Maintenance, December 2009 and AESO Memorandum Report No. 9941 Revision B Aircraft 
Emission Estimates: EA-6B Mission Operations Using JP-5, December 2009. 

o The VAQ 129 squadron of EA-6B aircraft will transition to EA-18G aircraft in 2016, which for 
purposes of the air quality analysis is the same as an FA-18E/F aircraft.  It is assumed that 
the EA-18G aircraft will fly similar profiles to the FA-18E/F, therefore profiles and emission 
indices for the FA-18E/F were used to estimate emissions from the EA-18G aircraft. The 
number of operations is specific to the EA-18G/EA-6B aircraft and that number is used to 
calculate emissions. 
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• Transient T-45 Goshawk 
o Operational times, power settings, FFR, and emission indexes for the T-45 from AESO 

Memorandum Report No. 2010-09 Aircraft Emission Estimates:  T-45 Landing and Takeoff 
Cycle, Cruise, and In-Frame Engine Maintenance Testing Using JP-5, September 2010 and 
AESO Memorandum Report No. 2010-10 Aircraft Emission Estimates:  T-45 Mission 
Operations Using JP-5, September 2010. 

• Transient C-130 
o Operational times, power settings, FFR, and emission indexes for C-130 from AESO 

Memorandum Report No. 2000-09 Revision B Aircraft Emission Estimates: C-130 Landing 
and Takeoff Cycle and In-Frame Engine Maintenance Testing Using JP-5, January 2001. 

• Transient T-6 Texan 
o Flight profiles for the T-6 were obtained from Pensacola JPATS.xls (Wyle 2011).   
o FFR and emission indices for T-6 from Air Emissions Factor Guide to Air Force Mobile 

Sources Methods for Estimating Emissions of Air Pollutants for Mobile Sources at US Air 
Force Installations, December 2009, Air Force Center for Engineering and the Environment. 

• Transient Helicopters 
o Transient helicopters including H-60, H-1 and unknown models from the Royal Naval Air 

Force were combined and modeled as an H-60.   
o Operational times, power settings, FFR, and emission indexes for H-60 from AESO 

Memorandum Report No. 9929 Revision A, Aircraft Emission Estimates: H-60 Landing and 
Takeoff Cycle and In-frame, Maintenance Testing Using JP-5, November 2009. 

• Transient MV-22 Osprey 
o Operational times, power settings, FFR, and emission indexes for MV-22 from AESO 

Memorandum Report No. 9946, Revision E.  Aircraft Emissions Estimates:  V-22 Landing and 
Takeoff Cycle and In-Frame, Engine Maintenance using JP-5, January 2001. 

• Based F-35C and Transient F-35C and F-35B 
o Flight profiles for F-35C and F-35B were obtained from Aircraft Noise Study for NAF El Centro, 

Appendix C (Wyle 2012d). 
o Hot refueling times for the F-35C are estimated to be 23.3 minutes (DoN 2012b)  
o Emissions Indexes, FFR and temperature (T3) factors for F-35C and F-35B are calculated using 

ITAR-FOUO-FFR-T3-EI determination.xls originally authored by SAIC.  
o Idle/taxi in and out times of for F-35C and F-35B are based on JSF Emissions Package_2011-

12-28.xls (SAIC 2012).  

Currently engine maintenance runups are only routinely performed on the Blue Angels aircraft. For 
Alternative 1, the based F-35C would perform engine maintenance runups starting in 2016. For 
Alternative 2, no other aircraft besides the Blue Angels would perform engine maintenance runups. 
Maintenance runup emissions for the Blue Angels were calculated using the following assumptions and 
data sources: 

• Blue Angels’ Low Power Turns for morning maintenance would be completed 6 days a week for 
approximately 45 minutes for 15 operating days a year for each of the 10 aircraft (DoN 2011). 
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• Blue Angels’ Low Power Turns for maintenance would be completed 4 times a day for 15 
operating days a year for a total of 60 per year (DoN 2011). 

• 10 High Power Turns per annual Blue Angels training season (DoN 2011).   
• Operational times, power settings, FFR, and emission indexes for Blue Angels are from AESO 

Memorandum Report No. 9815, Revision G, Aircraft Emission Estimates: F/A-18 Landing and 
Takeoff Cycle and In-Frame Maintenance Testing Using JP-5, March 2011. 

• Aircraft Maintenance runup emissions for Alternative 1 for the based F-35C were calculated 
using ElCentroF-35C_Runups.pdf (Wyle 2011).  

 Ground Support Equipment 3.4.5

A list of the GSE associated with aircraft based at NAF El Centro was provided by installation personnel 
(NAF El Centro 2011a) and included the number of pieces of equipment, type, horsepower (hp), and the 
average amount of fuel consumed on a monthly basis. Additional information used to perform the 
emission calculations include: 

• A fuel flow rate of 1 gallon used per each 18 hp per hour operated is assumed. 

• Emission factors were obtained from the CARB’s In-Use Off-Road Diesel Fueled Fleets and LSI 
Staff Report:  Initial Statement of Reasons Appendix D:  OSM and Summary of Off-Road 
Emissions Inventory Update document (CARB 2010). All engines were assumed to be the newest 
models available for 2015. 

• Assume all engines are newest model year for hp group.  Horse power is attributed to nearest 
group listing (e.g. 88 hp modeled as 50 hp not 120 hp). 

• Emission estimates for Alternative 1 and Alternative 2 are calculated by scaling the baseline 
emissions to the number of takeoff and landings that would be expected in that calendar year.   

 Fleet Vehicles (GOVs)  3.4.6

There are a small number of GOVs that are operated by squadron personnel at NAF El Centro.  The 
number of vehicles is not expected to change over time under either Alternative, though annual mileage 
is dependent on the number of staff and airfield operations, which does fluctuate.  Under Alternative 1, 
the number of military personnel at NAF El Centro would increase by 2,975 and there would be an 
increase in airfield operations as well. As a result, there is a net increase in GOV emissions at NAF El 
Centro. Data for GOVs are from Data call from TEC inc.xls (NAF El Centro 2011b); and El Centro 
Mileage.xls and Updated Contract Vehicles.xls (NAVFAC Southwest 2011).  Emission factors used to 
calculate emissions for the GOVs were obtained from South Coast Air Quality Management District 
(SCAQMD), onroadEF07_26.xls and onroadEFHHDT07_26.xls (SCAQMD 2009).  

Under Alternative 2, there would be no staffing changes but a very small increase in operations.  Use of 
GOVs would essentially remain the same as for baseline conditions.   

 Airfield Operational Emissions  3.4.7

Under Alternative 1, airfield operations would increase at NAF El Centro.  These operations include the 
aircraft operations under 3,000 feet AGL as well as engine maintenance activities occurring onsite, and 
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GSE and GOV operations.    Table 2D-9 presents the baseline airfield emissions at NAF El Centro and the 
emissions at the end of the transition in 2028.  Detailed calculations can be found in Attachment 1. 

Table 2D-9. Airfield Emissions at NAF El Centro under Alternative 1,  
Baseline and End State (2027-2028) 

 Tons per Year 
 VOC CO NOx SO2 PM10 PM2.5 

Baseline Airfield Operations 
FA-18C/D 36.31 101.42 15.84 2.36 11.55 11.21 
Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 
Engine Maintenance 
Runups 4.97 12.08 0.37 0.14 1.22 1.18 
FA-18E/F 116.40 658.99 60.76 6.73 31.66 30.71 
AV-8 48.51 293.35 95.30 12.94 50.22 48.72 
EA-6B 6.75 14.41 3.41 0.74 7.88 7.64 
T-45 5.95 34.02 7.21 1.53 7.39 7.17 
C-130 0.83 1.60 1.87 0.32 0.98 0.95 
T-6 0.16 0.51 0.01 0.01 0.00 0.00 
MV-22  0.009 0.61 1.56 0.24 0.27 0.26 
Other Helicopters (CH-53, 
UH-60. UH-1) 0.22 1.67 0.47 0.11 0.30 0.29 
Other Military (RNAF) (FA-
18C/D) 11.59 32.37 5.05 0.75 3.69 3.58 
Subtotal Aircraft 242.14 1,180.26 204.98 26.97 119.43 115.84 
GSE 0.09 2.61 2.59 0.00 0.01 0.01 
Fleet Vehicles 0.56 4.71 1.70 0.01 0.11 0.08 
Total Airfield Operations 242.79 1,187.58 209.28 26.98 119.55 115.93 

End-State (2027/2028) Airfield Operations 
FA-18C/D 19.94 55.69 8.74 1.30 6.34 6.15 
Blue Angels 10.44 29.23 13.07 1.10 4.26 4.13 
Engine Maintenance 
Runups - Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 
FA-18E/F 41.51 235.02 22.08 2.41 11.29 10.95 
EA-18G 15.75 80.12 9.39 0.91 4.13 4.01 
T-45 6.60 37.75 8.00 1.70 8.20 7.95 
C-130 0.89 1.73 2.03 0.35 1.06 1.03 
T-6 0.08 0.25 0.01 0.00 0.00 0.00 
MV-22  0.002 0.15 0.38 0.06 0.07 0.06 
Other Helicopters (CH-53, 
UH-60. UH-1) 0.22 1.70 0.48 0.11 0.31 0.30 
Other Military (RNAF) (FA-
18C/D) 10.00 27.94 4.18 0.65 3.19 3.09 
F-35C FRS and Fleet 4.97 218.27 474.80 49.74 5.72 5.72 
Engine Maintenance 
Runups - F-35C 0.11 4.12 0.56 0.30 0.02 0.02 
F-35 B/C Transients 4.37 182.79 234.84 29.01 3.35 3.35 
Subtotal Aircraft 119.87 886.83 778.91 87.79 49.15 47.95 
GSE 0.16 4.49 4.46 0.00 0.02 0.02 
Fleet Vehicles 0.56 4.10 1.92 0.02 0.18 0.13 
Total Airfield Operations 120.59 895.43 785.29 87.81 49.35 48.09 
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Under Alternative 2, airfield operations would increase slightly at NAS Lemoore. Table 2D-10 presents 
the baseline airfield emissions at NAF El Centro and the emissions at the end of the transition in 2028.  
Detailed calculations can be found in Attachment A. 

Table 2D-10. Airfield Emissions at NAF El Centro under Alternative 2,  
Baseline and End State (2027-2028) 

 Tons per Year 
 VOC CO NOx SO2 PM10 PM2.5 

Baseline Airfield Operations 
FA-18C/D 36.31 101.42 15.84 2.36 11.55 11.21 
Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 
Engine Maintenance 
Runups 4.97 12.08 0.37 0.14 1.22 1.18 
FA-18E/F 116.40 658.99 60.76 6.73 31.66 30.71 
AV-8 48.51 293.35 95.30 12.94 50.22 48.72 
EA-6B 6.75 14.41 3.41 0.74 7.88 7.64 
T-45 5.95 34.02 7.21 1.53 7.39 7.17 
C-130 0.83 1.60 1.87 0.32 0.98 0.95 
T-6 0.16 0.51 0.01 0.01 0.00 0.00 
MV-22  0.009 0.61 1.56 0.24 0.27 0.26 
Other Helicopters (CH-53, 
UH-60. UH-1) 0.22 1.67 0.47 0.11 0.30 0.29 
Other Military (RNAF) (FA-
18C/D) 11.59 32.37 5.05 0.75 3.69 3.58 
Subtotal Aircraft 242.14 1,180.26 204.98 26.97 119.43 115.84 
GSE 0.09 2.61 2.59 0.00 0.01 0.01 
Fleet Vehicles 0.56 4.71 1.70 0.01 0.11 0.08 
Total Airfield Operations 242.79 1,187.58 209.28 26.98 119.55 115.93 

End-State (2027/2028) Airfield Operations 
FA-18C/D 20.68 57.75 9.03 1.34 6.58 6.38 
Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 
Engine Maintenance 
Runups 4.97 12.08 0.37 0.14 1.22 1.18 
FA-18E/F 27.67 156.63 14.57 1.60 7.53 7.30 
EA-18G 15.17 77.01 9.00 0.88 3.98 3.86 
T-45 5.95 34.02 7.21 1.53 7.39 7.17 
C-130 0.83 1.60 1.87 0.32 0.98 0.95 
T-6 0.16 0.51 0.01 0.01 0.00 0.00 
MV-22  0.01 0.61 1.56 0.24 0.27 0.26 
Other Helicopters (CH-53, 
UH-60. UH-1) 0.22 1.67 0.47 0.11 0.30 0.29 
Other Military (RNAF) (FA-
18C/D) 10.00 27.94 4.18 0.65 3.19 3.09 
F-35 B/C Transients 4.50 187.91 238.26 29.56 3.42 3.42 
Subtotal Aircraft 100.59 586.96 299.66 37.49 39.12 38.05 
GSE 0.10 2.66 2.64 0.00 0.01 0.01 
Fleet Vehicles 0.33 2.43 1.14 0.01 0.11 0.07 
Total Airfield Operations 101.02 592.05 303.44 37.50 39.24 38.13 
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 DIRECT AND INDIRECT EMISSIONS 3.5

Direct emissions are defined in 40 CFR 93 Subpart B so as to include emissions of a criteria pollutant or 
its precursors that are caused or initiated by the federal action and occur at the same time and 
place as the action. Indirect emissions, on the other hand, are defined under Subpart B as those 
emissions of a criteria pollutant or its precursors that:  

(1) Are caused or initiated by the Federal action and originate in the same nonattainment or 
maintenance area but occur at a different time or place as the action; 

(2)  Are reasonably foreseeable; 
(3)  The agency can practically control; and 
(4)  For which the agency has continuing program responsibility.  

Table 2D-11 summarizes the total annual direct and indirect air emissions that would result due to 
implementation of Alternative 1 and compares the emissions to the applicable de minimis thresholds. 

Table 2D-11. Total Emissions at NAF El Centro under Alternative 1 
Annual Emissions   Tons per Year 
  VOCs NOx SO2 PM10 PM2.5 
Baseline Total Emissions 244.18 210.55 27.01 119.74 116.06 
2015 Total Emissions 262.62 246.69 27.39 123.53 118.99 

Net Change: 18.44 36.15 0.38 3.79 2.93 
2016 Total Emissions 243.46 233.95 29.73 119.68 106.32 

Net Change: -0.73 23.41 2.72 -0.06 -9.74 
2017 Total Emissions 196.77 153.27 18.34 64.02 52.33 

Net Change: -47.42 -57.28 -8.67 -55.72 -63.73 
2018 Total Emissions 188.27 148.85 17.84 61.67 59.73 

Net Change: -55.92 -61.69 -9.17 -58.06 -56.33 
2019 Total Emissions 190.88 147.92 15.53 62.35 59.57 

Net Change: -53.31 -62.63 -11.48 -57.39 -56.48 
2020 Total Emissions 171.05 141.20 16.92 57.02 55.23 

Net Change: -73.13 -69.34 -10.08 -62.72 -60.83 
12021 Total Emissions 166.43 356.09 39.57 57.60 55.79 

Net Change: -77.76 145.55 12.57 -62.14 -60.26 
2022 Total Emissions 166.01 412.03 44.04 56.74 54.70 

Net Change: -78.18 201.48 17.03 -62.99 -61.36 
22023 Total Emissions 155.38 535.09 58.95 56.00 54.14 

Net Change: -88.80 324.54 31.94 -63.74 -61.92 
2024 Total Emissions 148.16 596.20 65.75 54.74 52.91 

Net Change: -96.03 385.65 38.74 -65.00 -63.14 
2025 Total Emissions 140.70 659.75 73.04 53.23 51.50 

Net Change: -103.48 449.21 46.03 -66.51 -64.56 
2026 Total Emissions 133.89 762.78 85.02 52.46 50.73 

Net Change: -110.29 552.23 58.02 -67.28 -65.33 
2027/2028 Total Emissions 126.05 788.82 87.95 50.60 48.92 

Net Change: -118.14 578.27 60.94 -69.13 -67.13 
de minimis 100 100 100 70 100 

Exceedance? No Yes No No No 
1Year when NOx emissions first exceed de minimis. 
2Year 2023 is the last year when the applicable SIP projects an emissions budget. 
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Based on the results of the conformity applicability analysis no further analysis is required for VOCs, SO2, 
PM10 and PM2.5 because the emission levels are below the de minimis thresholds. However, 
implementation of Alternative 1 at NAF El Centro would result in exceedance of the NOx GCR de minimis 
threshold.  The evaluation of conformity for implementation of Alternative 1 is carried forward to a 
general conformity determination for NOx. 

Table 2D-12 provides a summary of the direct and indirect annual air emissions at NAS Lemoore that 
would result due to implementation of Alternative 2 and compares the emissions to the applicable de 
minimis thresholds as specified in the GCR. 

 

Table 2D-12. Total Emissions at NAF El Centro under Alternative 2 
Annual Emissions   Tons Per Year     
     VOCs NOx SO2 PM10 PM2.5 
Baseline Total Emissions 244.18 210.55 27.01 119.74 116.06 
2016 Total Emissions 195.96 129.67 15.84 69.72 67.55 

Net Change: -48.23 -80.87 -11.17 -50.02 -48.51 
2017 Total Emissions 194.73 138.11 16.61 63.30 61.34 

Net Change: -49.45 -72.43 -10.39 -56.43 -54.72 
2018 Total Emissions 185.33 134.07 16.03 60.64 58.74 
Net Change: -58.85 -76.48 -10.97 -59.10 -57.31 
2019 Total Emissions 167.20 111.86 13.52 55.53 53.79 

Net Change: -76.98 -98.69 -13.48 -64.21 -62.27 
2020 Total Emissions 165.78 122.95 14.88 55.18 53.46 

Net Change: -78.41 -87.59 -12.12 -64.56 -62.60 
2021 Total Emissions 156.78 154.04 18.76 52.99 51.35 

Net Change: -87.41 -56.51 -8.25 -66.74 -64.71 
2022 Total Emissions 147.53 168.40 20.56 50.58 49.02 

Net Change: -96.66 -42.15 -6.45 -69.15 -67.04 
2023 Total Emissions 138.70 204.34 25.02 48.49 47.00 

Net Change: -105.48 -6.21 -1.99 -71.25 -69.06 
2024 Total Emissions 129.60 225.86 27.70 46.18 44.77 

Net Change: -114.59 15.31 0.69 -73.56 -71.29 
2025 Total Emissions 120.51 249.70 30.68 43.90 42.57 

Net Change: -123.67 39.15 3.67 -75.83 -73.48 
2026 Total Emissions 111.91 297.68 36.62 41.97 40.72 

Net Change: -132.28 87.13 9.61 -77.77 -75.34 
2027 onward Total Emissions 102.41 304.70 37.52 39.43 38.26 

Net Change: -141.77 94.16 10.52 -80.31 -77.80 
de minimis 100 100 100 70 100 

Exceedance? No No No No No 
 
 

Based on the results of the conformity applicability analysis, implementation of Alternative 2 at NAF El 
Centro would not result in exceedance of any GCR de minimis threshold.  The evaluation of conformity 
for implementation of Alternative 2 is complete. 
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4. CONFORMITY DETERMINATION FOR NITROGEN OXIDES  

The conformity applicability analysis for the proposed action under Alternative 1 identifies that net NOx 
emissions within the ICAPCD would exceed the de minimis threshold beginning in 2021.  40 CFR 
93.153(b) requires the DoN to demonstrate that NOx emissions from the proposed action conform to 
the applicable SIP. 40 CFR 93.158(a)(1) provides for a finding of conformity if direct and indirect 
emissions from the activity are specifically identified and accounted for in the applicable SIP. 
Additionally, 40 CFR 93.152 defines the applicable SIP as the most recent SIP approved by the USEPA.  
The applicable SIP for the ICAPCD is the 2009 1997 8-hour Ozone – Modified Air Quality Management 
Plan (ICAPCD 2010), which is currently awaiting approval by USEPA.   

The ICAPCD issued a letter, dated  02 January 2013,  to NAF El Centro verifying that the SIP currently 
awaiting USEPA approval contains an allowance for NAF El Centro airfield operation emissions through 
2023 (ICAPCD 2013).  This letter is in Attachment 2 to this document. Further, the APCD has confirmed 
that the construction emissions and the commuter emissions are captured in the ICAPCD emission 
inventory. The ICAPCD has further committed to propose an updated emissions inventory to reflect the 
proposed growth allowance for military aircraft through CY 2028 to CARB and USEPA for review and 
approval. 

The annual Average Emissions Inventory for Imperial County, Jet Aircraft-Military is incorporated into 
the Imperial County SIP through the 2009 Ozone Modified Air Quality Management Plan that was 
submitted to the USEPA by CARB for approval on December 21, 2010. Table 2D-13 presents the NOx 
emissions associated with the proposed F-35C homebasing action airfield operation emissions within the 
ICAPCD for the first year of the proposed action (2015), the first year net emissions exceed the de 
minimis threshold (2021), the furthest year of the applicable SIP's emission budget (2023), and the year 
of greatest emissions (2028).  As shown in the table, the emission allowances are more than sufficient to 
cover the NOx emissions associated with airfield operation emissions under Alternative 2 of the 
proposed F-35C homebasing action. The emission allowance for 2023 is shown for the end-state year 
2028 to demonstrate that the allowance for the furthest year for which emissions are budgeted remains 
sufficient for the project emissions.   

Table 2D-13. Annual Conformity-Related Airfield Operation Emissions within the ICAPCD, Alternative 1 
 Tons per Year 

Annual Emissions NOx 
2016 Total Airfield Operations 232.42 

2016 SIP Allowance 1391.90 
2021 Total Airfield Operations 354.27 

2021 SIP Allowance 1391.90 
2023 Total Airfield Operations 529.68 

2023 SIP Allowance 1391.90 
2028 Total Airfield Operations 785.29 

2023 SIP Allowance 1391.90 

Appendix 2D 2D-24 February 2013



NAF El Centro Draft General Conformity Determination   
US Navy F-35C West Coast Homebasing  

 

The NOx emissions generated from implementing Alternative 1 of the proposed F-35C homebasing 
action at NAF El Centro would conform to the SIP upon approval because the net NOx emissions are 
covered by  

• A Military Jet Increment for airfield operations in the emission inventory,  

• Appropriate “On-Road” Mobile Sources in the Air District emission inventory for commuter 
emissions,  and  

• Appropriate categories in the Air District emission inventory for construction emissions. 

Thus, all of the direct and indirect emissions associated with the proposed action are identified and 
accounted for in the 2009 Ozone Modified Air Quality Management Plan, which is in the process of 
being approved by USEPA as part of the California SIP. 

A final general conformity determination will be prepared and released for public comment prior to the 
publication of a Record of Decision for the EIS. 
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Alternative 2 
Table 26. Baseline Transient FA‐18E/F Operations ............................................................................................... 2D‐59 

Alternative 1 
Table 27. 2017 Transient FA‐18E/F Operations ..................................................................................................... 2D‐60 
Table 28. 2018 Transient FA‐18E/F Operations ..................................................................................................... 2D‐60 
Table 29. 2019 Transient FA‐18E/F Operations ..................................................................................................... 2D‐61 
Table 30. 2020 Transient FA‐18E/F Operations ..................................................................................................... 2D‐61 
Table 31. 2021 Transient FA‐18E/F Operations ..................................................................................................... 2D‐61 
Table 32. 2022 Transient FA‐18E/F Operations ..................................................................................................... 2D‐62 
Table 33. 2023 Transient FA‐18E/F Operations ..................................................................................................... 2D‐62 
Table 34. 2024 Transient FA‐18E/F Operations ..................................................................................................... 2D‐62 
Table 35. 2025 Transient FA‐18E/F Operations ..................................................................................................... 2D‐63 
Table 36. 2026 Transient FA‐18E/F Operations ..................................................................................................... 2D‐63 
Table 37. 2027‐2028 Transient FA‐18E/F Operations ............................................................................................ 2D‐63 
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Table 38. 2017 Transient FA‐18E/F Operations ..................................................................................................... 2D‐64 
Table 39. 2018 Transient FA‐18E/F Operations ..................................................................................................... 2D‐64 
Table 40. 2019 Transient FA‐18E/F Operations ..................................................................................................... 2D‐64 
Table 41. 2020 Transient FA‐18E/F Operations ..................................................................................................... 2D‐65 
Table 42. 2021 Transient FA‐18E/F Operations ..................................................................................................... 2D‐65 
Table 43. 2022 Transient FA‐18E/F Operations ..................................................................................................... 2D‐65 
Table 44. 2023 Transient FA‐18E/F Operations ..................................................................................................... 2D‐66 
Table 45. 2024 Transient FA‐18E/F Operations ..................................................................................................... 2D‐66 
Table 46. 2025 Transient FA‐18E/F Operations ..................................................................................................... 2D‐66 
Table 47. 2026 Transient FA‐18E/F Operations ..................................................................................................... 2D‐67 
Table 48. 2027‐2028 Transient FA‐18E/F Operations ............................................................................................ 2D‐67 
 
Baseline 
Table 49. Baseline Transient "OM Jet"  ‐ assumed to be Legacy Hornets. ............................................................ 2D‐67 

Alternative 1 
Table 50. 2017 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. .................................................................. 2D‐68 
Table 51. 2018 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. .................................................................. 2D‐68 
Table 52. 2019 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. .................................................................. 2D‐68 
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Table 54. 2021 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. .................................................................. 2D‐69 
Table 55. 2022 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. .................................................................. 2D‐69 
Table 56. 2023 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. .................................................................. 2D‐70 
Table 57. 2024 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. .................................................................. 2D‐70 
Table 58. 2025 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. .................................................................. 2D‐70 
Table 59. 2026 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. .................................................................. 2D‐71 
Table 60. 2027‐2028 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. ........................................................ 2D‐71 

Alternative 2 
Table 61. 2017 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. .................................................................. 2D‐72 
Table 62. 2018 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. .................................................................. 2D‐72 
Table 63. 2019 Transient "OM Jet"  ‐ assumed to be Legacy Hornets. .................................................................. 2D‐73 
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Table 72. Baseline Transient AV‐8B Operations .................................................................................................... 2D‐76 
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Table 74. 2016‐2017 Transient EA‐18G (FA‐18E/F) Operations ............................................................................ 2D‐78 
Table 75. 2018 Transient EA‐18 G (FA‐18E/F) Operations ..................................................................................... 2D‐78 
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Table 79. 2022 Transient EA‐18 G (FA‐18E/F) Operations ..................................................................................... 2D‐79 
Table 80. 2023 Transient EA‐18 G (FA‐18E/F) Operations ..................................................................................... 2D‐80 
Table 81. 2024 Transient EA‐18 G (FA‐18E/F) Operations ..................................................................................... 2D‐80 
Table 82. 2025 Transient EA‐18 G (FA‐18E/F) Operations ..................................................................................... 2D‐80 
Table 83. 2026 Transient EA‐18 G (FA‐18E/F) Operations ..................................................................................... 2D‐81 
Table 84. 2027‐2028 Transient EA‐18 G (FA‐18E/F) Operations ........................................................................... 2D‐81 

Alternative 2 
Table 85. 2017‐2026 Transient EA‐18 G (FA‐18E/F) Operations ........................................................................... 2D‐81 
Table 86. 2027‐2028 Transient EA‐18 G (FA‐18E/F) Operations ........................................................................... 2D‐82 
 
Baseline 
Table 87. Baseline Transient T‐45 Operations ....................................................................................................... 2D‐83 

Alternative 1 
Table 88. 2017 Transient T‐45 Operations ............................................................................................................ 2D‐84 

Alternative 2 ‐ (same as Baseline) 
 
Baseline 
Table 89. Baseline Transient C‐130 Operations ..................................................................................................... 2D‐85 

Alternative 1 
Table 90. 2017 Transient C‐130 Operations .......................................................................................................... 2D‐85 
Table 91. 2018 Transient C‐130 Operations .......................................................................................................... 2D‐85 
Table 92. 2019 Transient C‐130 Operations .......................................................................................................... 2D‐86 
Table 93. 2020 Transient C‐130 Operations .......................................................................................................... 2D‐86 
Table 94. 2021 Transient C‐130 Operations .......................................................................................................... 2D‐86 
Table 95 2022 Transient C‐130 Operations ........................................................................................................... 2D‐87 
Table 96. 2023 ‐2024 Transient C‐130 Operations ................................................................................................ 2D‐87 
Table 97. 2025 Transient C‐130 Operations .......................................................................................................... 2D‐87 
Table 98. 2026 Transient C‐130 Operations .......................................................................................................... 2D‐88 
Table 99. 2027‐2028 Transient C‐130 Operations ................................................................................................. 2D‐88 

Alternative 2 ‐ (same as Baseline) 
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Table 113. 2026 Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as D‐60) .............................. 2D‐93 
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Alternative 2 ‐ (same as Baseline) 
 
Baseline 
Table 115. Baseline Transient  MV‐22 Operations ................................................................................................ 2D‐94 
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Table 117. 2018 Transient  MV‐22 Operations ...................................................................................................... 2D‐95 
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Table 124. 2025 Transient  MV‐22 Operations ...................................................................................................... 2D‐98 
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Baseline 
Table 127. Baseline   Blue Angels Engine Run‐ups ............................................................................................... 2D‐100 

Alternative 1 ‐ (same as Baseline) 

Alternative 2 ‐ (same as Baseline) 
 

TAB Q  F‐35 EMISSION CALCULATIONS ..................................................................................................... 2D‐101 

Alternative 1  
Table 1.  2016 Operations for F‐35 ...................................................................................................................... 2D‐101 
Table 2.  2017 ‐ 2018 Operations for F‐35 ........................................................................................................... 2D‐102 
Table 3.  2019 Operations for F‐35 ...................................................................................................................... 2D‐102 
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Table 4.  2020 Operations for F‐35 ...................................................................................................................... 2D‐103 
Table 5.  2021 Operations for F‐35 ...................................................................................................................... 2D‐104 
Table 6.  2022 Operations for F‐35 ...................................................................................................................... 2D‐105 
Table 7.  2023 Operations for F‐35 ...................................................................................................................... 2D‐106 
Table 8. 2024 Operations for F‐35 ....................................................................................................................... 2D‐107 
Table 9. 2025 Operations for F‐35 ....................................................................................................................... 2D‐108 
Table 10. 2026 Operations for F‐35 ..................................................................................................................... 2D‐109 
Table 11. 2027‐2028 Operations for F‐35 ............................................................................................................ 2D‐110 
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Table 13. 2018  FRS F‐35C Aircraft Engine Maintenance Runups ........................................................................ 2D‐111 
Table 14. 2019  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups ........................................................ 2D‐111 
Table 15. 2020  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups ........................................................ 2D‐111 
Table 16. 2021  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups ........................................................ 2D‐111 
Table 17. 2022  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups ........................................................ 2D‐112 
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Table 19. 2024  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups ........................................................ 2D‐112 
Table 20. 2025  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups ........................................................ 2D‐112 
Table 21. 2026  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups ........................................................ 2D‐113 
Table 22. 2027‐2028  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups ............................................... 2D‐113 

Alternative 2 
Table 23. 2016 Operations for F‐35 ..................................................................................................................... 2D‐114 
Table 24. 2017 ‐ 2018 Operations for F‐35 .......................................................................................................... 2D‐114 
Table 25. 2019 Operations for F‐35 ..................................................................................................................... 2D‐115 
Table 26. 2020 Operations for F‐35 ..................................................................................................................... 2D‐115 
Table 27. 2021 Operations for F‐35 ..................................................................................................................... 2D‐116 
Table 28. 2022 Operations for F‐35 ..................................................................................................................... 2D‐116 
Table 29. 2023 Operations for F‐35 ..................................................................................................................... 2D‐117 
Table 30. 2024 Operations for F‐35 ..................................................................................................................... 2D‐117 
Table 31. 2025 Operations for F‐35 ..................................................................................................................... 2D‐118 
Table 32. 2026 Operations for F‐35 ..................................................................................................................... 2D‐118 
Table 33. 2027 ‐ 2028 Operations for F‐35 .......................................................................................................... 2D‐119 
 

TAB R  GROUND SUPPORT EQUIPMENT EMISSIONS ................................................................................. 2D‐120 

Baseline 
Table 1.  Baseline GSE .......................................................................................................................................... 2D‐120 

Alternative 1  
Table 2.  2016 GSE ............................................................................................................................................... 2D‐120 
Table 3.  2017 GSE ............................................................................................................................................... 2D‐120 
Table 4.  2018 GSE ............................................................................................................................................... 2D‐120 
Table 5.  2019 GSE ............................................................................................................................................... 2D‐121 
Table 6.  2020 GSE ............................................................................................................................................... 2D‐121 
Table 7.  2021 GSE ............................................................................................................................................... 2D‐121 
Table 8.  2022 GSE ............................................................................................................................................... 2D‐121 
Table 9.  2023 GSE ............................................................................................................................................... 2D‐122 
Table 10. 2024 GSE .............................................................................................................................................. 2D‐122 
Table 11. 2025 GSE .............................................................................................................................................. 2D‐122 
Table 12. 2026 GSE .............................................................................................................................................. 2D‐122 
Table 13. 2027‐2028 GSE ..................................................................................................................................... 2D‐122 

Alternative 2 
Table 14. 2016 GSE .............................................................................................................................................. 2D‐123 
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Table 15. 2017 GSE .............................................................................................................................................. 2D‐123 
Table 16. 2018 GSE .............................................................................................................................................. 2D‐123 
Table 17. 2019 GSE .............................................................................................................................................. 2D‐123 
Table 18. 2020 GSE .............................................................................................................................................. 2D‐123 
Table 19. 2021 GSE .............................................................................................................................................. 2D‐124 
Table 20. 2022 GSE .............................................................................................................................................. 2D‐124 
Table 21. 2023 GSE .............................................................................................................................................. 2D‐124 
Table 22. 2024 GSE .............................................................................................................................................. 2D‐124 
Table 23. 2025 GSE .............................................................................................................................................. 2D‐125 
Table 24. 2026 GSE .............................................................................................................................................. 2D‐125 
Table 25. 2027‐2028 GSE ..................................................................................................................................... 2D‐125 
 

TAB S  GOVERNMENT OWNED VEHICLES EMISSIONS ............................................................................... 2D‐126 

Baseline 
Table 1.  Baseline GOV emissions ........................................................................................................................ 2D‐126 

Alternative 1  
Table 2.  2016 GOV Emissions .............................................................................................................................. 2D‐126 
Table 3.  2017 GOV Emissions .............................................................................................................................. 2D‐126 
Table 4.  2018 GOV Emissions .............................................................................................................................. 2D‐127 
Table 5.  2019 GOV Emissions .............................................................................................................................. 2D‐127 
Table 6.  2020 GOV Emissions .............................................................................................................................. 2D‐127 
Table 7.  2021 GOV Emissions .............................................................................................................................. 2D‐127 
Table 8.  2022 GOV Emissions .............................................................................................................................. 2D‐128 
Table 9.  2023 GOV Emissions .............................................................................................................................. 2D‐128 
Table 10. 2024 GOV Emissions ............................................................................................................................ 2D‐128 
Table 11. 2025 GOV Emissions ............................................................................................................................ 2D‐129 
Table 12. 2026 GOV Emissions ............................................................................................................................ 2D‐129 
Table 13. 2027‐2028 GOV Emissions ................................................................................................................... 2D‐129 

Alternative 2 
Table 14. 2016 GOV Emissions ............................................................................................................................ 2D‐130 
Table 15. 2017 GOV Emissions ............................................................................................................................ 2D‐130 
Table 16. 2018 GOV Emissions ............................................................................................................................ 2D‐130 
Table 17. 2019 GOV Emissions ............................................................................................................................ 2D‐131 
Table 18. 2020 GOV Emissions ............................................................................................................................ 2D‐131 
Table 19. 2021 GOV Emissions ............................................................................................................................ 2D‐131 
Table 20. 2022 GOV Emissions ............................................................................................................................ 2D‐132 
Table 21. 2023 GOV Emissions ............................................................................................................................ 2D‐132 
Table 22. 2024 GOV Emissions ............................................................................................................................ 2D‐132 
Table 23. 2025 GOV Emissions ............................................................................................................................ 2D‐133 
Table 24. 2026 GOV Emissions ............................................................................................................................ 2D‐133 
Table 25. 2027‐2028 GOV Emissions ................................................................................................................... 2D‐133 
 

TAB T  PRIVATELY OWNED VEHICLE (POV) EMISSIONS ............................................................................. 2D‐134 
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Table 1.  Baseline Commuters ............................................................................................................................. 2D‐134 

Alternative 1  
Table 2.  2016 Off‐base Commuters .................................................................................................................... 2D‐134 
Table 3.  2017 Off‐base Commuters .................................................................................................................... 2D‐134 
Table 4.  2018 Off‐base Commuters .................................................................................................................... 2D‐134 
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Table 5.  2019 Off‐base Commuters .................................................................................................................... 2D‐135 
Table 6.  2020 Off‐base Commuters .................................................................................................................... 2D‐135 
Table 7.  2021 Off‐base Commuters .................................................................................................................... 2D‐135 
Table 8.  2022 Off‐base Commuters .................................................................................................................... 2D‐135 
Table 9.  2023 Off‐base Commuters .................................................................................................................... 2D‐135 
Table 10. 2024 Off‐base Commuters ................................................................................................................... 2D‐135 
Table 11. 2025 Off‐base Commuters ................................................................................................................... 2D‐136 
Table 12. 2026 Off‐base Commuters ................................................................................................................... 2D‐136 
Table 13. 2027‐2028 Off‐base Commuters .......................................................................................................... 2D‐136 

Alternative 2 ‐ (same as Baseline) 
 

TAB U  2015 CONSTRUCTION AND DEMOLITION ....................................................................................... 2D‐137 

Alternative 1  
Table 1.  Construction Projects 2015. .................................................................................................................. 2D‐137 
Table 2. Demolition Projects 2015. ..................................................................................................................... 2D‐137 
Table 3. Aircraft Parking Apron Construction Emission Estimate. ...................................................................... 2D‐138 
Table 4.  Construction Detail ‐ Bachelor Quarters 1. ........................................................................................... 2D‐138 
Table 5.  Construction Detail ‐ Two Aircraft Arm/De‐Arm Pads. ......................................................................... 2D‐138 
Table 6.  Construction Detail ‐ General Purpose Warehouse,  Administrative Space, and Hazardous Materials 

Storage. ................................................................................................................................................. 2D‐139 
Table 7.  Construction Detail ‐ Consolidated Public Works. ................................................................................. 2D‐139 
Table 8.  Construction Detail ‐ Combined Aircraft and Structural Fire Station. ................................................... 2D‐139 
Table 9.  Construction Detail ‐ Pilot Fit Facility and Weapons School. ................................................................ 2D‐139 
Table 10. Construction Detail ‐ Hangar 11 – 2 Fleet Squadrons. ......................................................................... 2D‐140 
Table 11. Construction Detail ‐Off‐Equipment Aircraft Maintenance Facility. .................................................... 2D‐140 
Table 12. Construction Detail ‐Communications Security. .................................................................................. 2D‐140 
Table 13. Construction Detail ‐ Air Operations and Air Traffic Control Tower/Air Passenger  

and Air Cargo Facility. .......................................................................................................................... 2D‐140 
Table 14. Construction Detail ‐ Academic Training Center. ................................................................................. 2D‐141 
Table 15. Demolition of Bldg 126, 130,136, 137,139,142, 145, 157, 158, 159, 160, 163, 164, 165, 184, 185,  
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TAB A.  NET CHANGE IN EMISSIONS SUMMARY TABLES AT NAF EL CENTRO UNDER ALTERNATIVES 1 AND 2

 Table 1.  Comparison of Baseline to Proposed Annual Opera onal Emissions, 2016 -2028 Alterna ve 1

Baseline includes Transient Aircraft and Blue Angels

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 244.18 1,200.28 210.55 27.01 119.74 116.06 62,786

2015

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 262.62 1,330.36 246.69 27.39 123.53 118.99 80,461

Net Change: 18.44 130.08 36.15 0.38 3.79 2.93 17,675

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2016

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 243.46 1,215.97 233.95 29.73 119.68 106.32 69,575

Net Change: ‐0.73 15.69 23.41 2.72 ‐0.06 ‐9.74 6,788

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2017

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 196.77 956.26 153.27 18.34 64.02 52.33 43,794

Net Change: ‐47.42 ‐244.02 ‐57.28 ‐8.67 ‐55.72 ‐63.73 ‐18,993

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2018

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 188.27 911.86 148.85 17.84 61.67 59.73 42,676

Net Change: ‐55.92 ‐288.43 ‐61.69 ‐9.17 ‐58.06 ‐56.33 ‐20,111

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2019

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 190.88 930.35 147.92 15.53 62.35 59.57 49,626

Net Change: ‐53.31 ‐269.93 ‐62.63 ‐11.48 ‐57.39 ‐56.48 ‐13,160

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2020

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 171.05 821.53 141.20 16.92 57.02 55.23 40,051

Net Change: ‐73.13 ‐378.75 ‐69.34 ‐10.08 ‐62.72 ‐60.83 ‐22,735

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2021

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 166.43 896.60 356.09 39.57 57.60 55.79 93,304

Net Change: ‐77.76 ‐303.68 145.55 12.57 ‐62.14 ‐60.26 30,518

de Minimis Thresholds: 100 NA 100 NA 70 100 NA
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2022

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 166.01 924.95 412.03 44.04 56.74 54.70 111,145

Net Change: ‐78.18 ‐275.33 201.48 17.03 ‐62.99 ‐61.36 48,359

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2023

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 155.38 936.46 535.09 58.95 56.00 54.14 142,228

Net Change: ‐88.80 ‐263.83 324.54 31.94 ‐63.74 ‐61.92 79,442

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2024

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 148.16 934.23 596.20 65.75 54.74 52.91 157,509

Net Change: ‐96.03 ‐266.05 385.65 38.74 ‐65.00 ‐63.14 94,723

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2025

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 140.70 934.64 659.75 73.04 53.23 51.50 175,217

Net Change: ‐103.48 ‐265.64 449.21 46.03 ‐66.51 ‐64.56 112,431

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2026

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 133.89 962.27 762.78 85.02 52.46 50.73 202,944

Net Change: ‐110.29 ‐238.01 552.23 58.02 ‐67.28 ‐65.33 140,157

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2027-2028

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 126.05 938.11 788.82 87.95 50.60 48.92 210,050

Net Change: ‐118.14 ‐262.17 578.27 60.94 ‐69.13 ‐67.13 147,264

de Minimis Thresholds: 100 NA 100 NA 70 100 NA
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 Table 2.  Comparison of Baseline to Proposed Annual Opera onal Emissions, 2016 -2028 Alterna ve 2

Baseline includes Transient Aircraft and Blue Angels

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 244.18 1,200.28 210.55 27.01 119.74 116.06 62,786.25

2016

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 195.96 918.36 129.67 15.84 69.72 67.55 37,995.11

Net Change: ‐48.23 ‐281.92 ‐80.87 ‐11.17 ‐50.02 ‐48.51 ‐24,791

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2017

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 194.73 935.68 138.11 16.61 63.30 61.34 38,940.37

Net Change: ‐49.45 ‐264.61 ‐72.43 ‐10.39 ‐56.43 ‐54.72 ‐23,846

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2018

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 185.33 886.92 134.07 16.03 60.64 58.74 38,015.76

Net Change: ‐58.85 ‐313.36 ‐76.48 ‐10.97 ‐59.10 ‐57.31 ‐24,770

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2019

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 167.20 780.09 111.86 13.52 55.53 53.79 32,060.48

Net Change: ‐76.98 ‐420.19 ‐98.69 ‐13.48 ‐64.21 ‐62.27 ‐30,726

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2020

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 165.78 784.42 122.95 14.88 55.18 53.46 35,127.62

Net Change: ‐78.41 ‐415.86 ‐87.59 ‐12.12 ‐64.56 ‐62.60 ‐27,659

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2021

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 156.78 762.73 154.04 18.76 52.99 51.35 43,923.72

Net Change: ‐87.41 ‐437.55 ‐56.51 ‐8.25 ‐66.74 ‐64.71 ‐18,863

de Minimis Thresholds: 100 NA 100 NA 70 100 NA
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2022

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 147.53 727.97 168.40 20.56 50.58 49.02 48,100.92

Net Change: ‐96.66 ‐472.32 ‐42.15 ‐6.45 ‐69.15 ‐67.04 ‐14,685

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2023

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 138.70 710.34 204.34 25.02 48.49 47.00 58,068.49

Net Change: ‐105.48 ‐489.94 ‐6.21 ‐1.99 ‐71.25 ‐69.06 ‐4,718

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2024

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 129.60 681.30 225.86 27.70 46.18 44.77 64,400.41

Net Change: ‐114.59 ‐518.99 15.31 0.69 ‐73.56 ‐71.29 1,614

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2025

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 120.51 653.99 249.70 30.68 43.90 42.57 71,207.73

Net Change: ‐123.67 ‐546.30 39.15 3.67 ‐75.83 ‐73.48 8,421

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2026

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 111.91 645.84 297.68 36.62 41.97 40.72 84,722.41

Net Change: ‐132.28 ‐554.44 87.13 9.61 ‐77.77 ‐75.34 21,936

de Minimis Thresholds: 100 NA 100 NA 70 100 NA

2027-2028

  VOCs CO NOx SO2 PM10 PM2.5 CO2e

Total Emissions 102.41 604.75 304.70 37.52 39.43 38.26 86,814.09

Net Change: ‐141.77 ‐595.53 94.16 10.52 ‐80.31 ‐77.80 24,028

de Minimis Thresholds: 100 NA 100 NA 70 100 NA
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TAB B.  SUMMARY OF BASELINE MOBILE SOURCE EMISSIONS

Table 1.  Summary of Baseline Mobile Source Emissions at NAFEC (Baseline)

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 36.31 101.42 15.84 2.36 11.55 11.21 5,107
Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444
Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280
FA‐18E/F 116.40 658.99 60.76 6.73 31.66 30.71 14,344
AV‐8 48.51 293.35 95.30 12.94 50.22 48.72 28,850
EA‐6B 6.75 14.41 3.41 0.74 7.88 7.64 1,652
T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417
C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742
T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12
MV‐22  0.009 0.61 1.56 0.24 0.27 0.26 561
Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259
Other Military (RNAF) (FA‐18C/D) 11.59 32.37 5.05 0.75 3.69 3.58 1,629

Subtotal Aircraft Operations 242.14 1,180.26 204.98 26.97 119.43 115.84 59,299
GSE 0.09 2.61 2.59 0.00 0.01 0.01 829
GOVs 0.56 4.71 1.70 0.01 0.11 0.08 767

Total Airfield Operations 242.79 1,187.58 209.28 26.98 119.55 115.93 60,894
Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892
Grand Total 244.18 1,200.28 210.55 27.01 119.74 116.06 62,786

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity
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TAB C.  2015 EMISSIONS

Table 1.  Summary of Alternative 1 2015 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 36.31 101.42 15.84 2.36 11.55 11.21 5,107

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 116.40 658.99 60.76 6.73 31.66 30.71 14,344

AV‐8 48.51 293.35 95.30 12.94 50.22 48.72 28,850

EA‐6B 6.75 14.41 3.41 0.74 7.88 7.64 1,652

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.009 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 11.59 32.37 5.05 0.75 3.69 3.58 1,629

Subtotal Aircraft 242.14 1180.26 204.98 26.97 119.43 115.84 59,299

GSE 0.095 2.61 2.59 0.00 0.01 0.01 829

Fleet Vehicles 0.56 4.71 1.70 0.01 0.11 0.08 767

Total Airfield Operations 242.79 1,187.58 209.28 26.98 119.55 115.93 60,894

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Construction Workers POV 11.20 103.65 10.16 0.18 1.56 1.02 15,198

Construction Equipment 7.24 26.43 25.99 0.20 2.23 1.91 2,477

Total Construction  18.44 130.08 36.15 0.38 3.79 2.93 17675

Grand Total 262.62 1,330.36 246.69 27.39 123.53 118.99 80,461

Table 2.  Summary of Alternative 2 2015 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 36.31 101.42 15.84 2.36 11.55 11.21 5,107

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 116.40 658.99 60.76 6.73 31.66 30.71 14,344

AV‐8 48.51 293.35 95.30 12.94 50.22 48.72 28,850

EA‐6B 6.75 14.41 3.41 0.74 7.88 7.64 1,652

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.009 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 11.59 32.37 5.05 0.75 3.69 3.58 1,629

Subtotal Aircraft 242.14 1180.26 204.98 26.97 119.43 115.84 59,299

GSE 0.09 2.61 2.59 0.00 0.01 0.01 828.63

Fleet Vehicles 0.56 4.71 1.70 0.01 0.11 0.08 767

Total Airfield Operations 242.79 1,187.58 209.28 26.98 119.55 115.93 60,894

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Grand Total 244.18 1,200.28 210.55 27.01 119.74 116.06 62,786

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB D.  2016 EMISSIONS

Table 1.  Summary of Alternative 1 2016 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 34.82 97.25 15.19 2.26 11.08 1.07 4,898

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups ‐ Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 116.40 658.99 60.76 6.73 31.66 30.71 14344

AV‐8 48.51 293.35 95.30 12.94 50.22 48.72 28,850

EA‐6B 6.75 14.41 3.41 0.74 7.88 7.64 1,652

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.61 1.89 0.33 0.98 0.96 749

T‐6  0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.009 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 11.59 32.37 5.05 0.75 3.69 3.58 1,629

F‐35C FRS and Fleet 0.12 5.20 9.55 1.05 0.13 0.13 2,360

Engine Maintenance Runups ‐ F‐35C 0.01 0.25 0.03 0.02 0.00 0.00 40

F‐35 B/C Transients 0.26 10.96 13.98 1.74 0.20 0.20 3,885

AV‐8B 48.51 293.35 95.30 12.94 50.22 48.72 28849.79

Subtotal Aircraft 241.04 1192.51 227.92 29.69 119.30 106.05 65,382

GSE 0.10 2.83 2.81 0.00 0.01 0.01 898

Fleet Vehicles 0.57 4.77 1.69 0.01 0.11 0.08 816

Total Airfield Operations 241.71 1200.11 232.42 29.70 119.42 106.15 67,097

Commuters 1.74 15.86 1.53 0.03 0.26 0.17 2,478

Grand Total 243.46 1215.97 233.95 29.73 119.68 106.32 69,575

Table 2.  Summary of Alternative 2 2016 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 36.31 101.42 15.84 2.36 11.55 11.21 5,107

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 116.40 658.99 60.76 6.73 31.66 30.71 14,344

EA‐6B 6.75 14.41 3.41 0.74 7.88 7.64 1,652

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.01 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 11.59 32.37 5.05 0.75 3.69 3.58 1,629

F‐35 B/C Transients 0.27 11.27 14.29 1.77 0.20 0.20 3,965

AV‐8B 48.51 293.35 95.30 12.94 50.22 48.72 28,850

Subtotal Aircraft 193.90 898.17 123.97 15.81 69.41 67.33 34,414

GSE 0.10 2.79 2.77 0.00 0.01 0.01 885

Fleet Vehicles 0.57 4.70 1.67 0.01 0.11 0.08 804

Total Airfield Operations 194.56 905.66 128.41 15.82 69.53 67.42 36,103

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Grand Total 195.96 918.36 129.67 15.84 69.72 67.55 37,995

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB E. 2017 EMISSIONS

Table 1.  Summary of Alternative 1 2017 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 34.82 97.25 15.19 2.26 11.08 1.07 4,898

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups ‐ Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 109.60 620.49 57.24 6.34 29.80 28.91 13,508

EA‐18G 15.32 77.85 9.08 0.89 4.02 3.90 1,908

T‐45 6.01 34.36 7.28 1.55 7.46 7.24 3,452

C‐130 0.83 1.61 1.89 0.33 0.98 0.96 749

T‐6 0.16 0.49 0.01 0.01 0.00 0.00 11

MV‐22  0.008 0.57 1.45 0.23 0.25 0.24 523

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 260

Other Military (RNAF) (FA‐18C/D) 11.45 31.99 5.13 0.76 3.70 3.59 1,643

F‐35C FRS and Fleet 0.20 8.66 15.92 1.76 0.22 0.22 3,933

Engine Maintenance Runups ‐ F‐35C 0.01 0.25 0.03 0.02 0.00 0.00 40

F‐35 B/C Transients 0.44 18.25 21.85 2.82 0.33 0.33 6,304

AV‐8B 48.51 293.35 95.30 12.94 50.22 48.72 28849.79

Subtotal Aircraft 194.46 934.76 149.05 18.30 63.64 52.08 39,952

GSE 0.06 1.64 1.63 0.00 0.01 0.01 520

Fleet Vehicles 0.32 2.69 0.96 0.01 0.06 0.05 452

Total Airfield Operations 194.85 939.09 151.63 18.30 63.71 52.13 40,924

Commuters 1.92 17.17 1.64 0.03 0.30 0.20 2,869

Grand Total 196.77 956.26 153.27 18.34 64.02 52.33 43,794

Table 2.  Summary of Alternative 2 2017 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 34.89 97.45 15.22 2.27 11.10 10.77 4,907

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 108.34 613.36 56.57 6.26 29.47 28.58 13,353

EA‐18G 15.27 77.57 9.05 0.88 4.00 3.88 1,902

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.01 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 11.45 31.99 5.13 0.76 3.70 3.59 1,643

F‐35 B/C Transients 0.45 18.79 23.83 2.96 0.34 0.34 6,612

AV‐8B 48.51 293.35 95.30 12.94 50.22 48.72 28,849.79

Subtotal Aircraft 192.97 918.88 134.42 16.58 63.05 61.16 36,133

GSE 0.06 1.53 1.52 0.00 0.01 0.01 484

Fleet Vehicles 0.31 2.57 0.91 0.01 0.06 0.04 432

Total Airfield Operations 193.34 922.97 136.85 16.59 63.11 61.21 37,049

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Grand Total 194.73 935.68 138.11 16.61 63.30 61.34 38,940

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB F. 2018 EMISSIONS

Table 1.  Summary of Alternative 1 2018 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 33.34 93.13 14.55 2.17 10.61 10.29 4,689

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups ‐ Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 102.78 581.86 53.72 5.94 27.95 27.11 12,671

EA‐18G 15.35 77.99 9.11 0.89 4.03 3.91 1,913

T‐45 6.07 34.70 7.35 1.56 7.54 7.31 3,486

C‐130 0.84 1.62 1.90 0.33 0.99 0.96 752

T‐6 (transients only after 2017) 0.15 0.46 0.01 0.00 0.00 0.00 11

MV‐22  0.008 0.53 1.34 0.21 0.23 0.23 484

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 260

Other Military (RNAF) (FA‐18C/D) 11.30 31.56 4.89 0.73 3.60 3.49 1,587

F‐35C FRS and Fleet 0.20 8.66 15.92 1.76 0.22 0.22 3,933

Engine Maintenance Runups ‐ F‐35C 0.01 0.41 0.06 0.03 0.002 0.00 67

F‐35 B/C Transients 0.44 18.25 21.85 2.82 0.33 0.33 6,304

Subtotal Aircraft 186.11 892.17 144.68 17.80 61.29 59.46 38,882

GSE 0.06 1.55 1.54 0.00 0.01 0.01 493

Fleet Vehicles 0.28 2.07 1.12 0.01 0.08 0.06 431

Total Airfield Operations 186.44 895.80 147.34 17.80 61.37 59.53 39,806

Commuters 1.83 16.06 1.51 0.03 0.30 0.20 2,869

Grand Total 188.27 911.86 148.85 17.84 61.67 59.73 42,676

Table 2.  Summary of Alternative 2 2018 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 33.47 93.48 14.60 2.17 10.65 10.33 4,707

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 100.25 567.58 52.35 5.80 27.27 26.45 12,357

EA‐18G 15.27 77.57 9.05 0.88 4.00 3.88 1,902

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.01 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 11.30 31.56 4.89 0.73 3.60 3.49 1,587

F‐35 B/C Transients 0.45 18.79 23.83 2.96 0.34 0.34 6,612

Subtotal Aircraft 183.32 868.71 129.35 16.00 60.29 58.49 34,881

GSE 0.05 1.48 1.47 0.00 0.01 0.01 469

Fleet Vehicles 0.26 1.97 1.07 0.01 0.08 0.06 410

Total Airfield Operations 183.64 872.15 131.88 16.01 60.37 58.55 35,760

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Construction Workers POV 0.17 1.52 0.14 0.00 0.03 0.02 273

Construction Equipment 0.13 0.54 0.78 0.00 0.05 0.05 91

Total Construction 0.30 2.06 0.92 0.00 0.08 0.07 364

Grand Total 185.33 886.92 134.07 16.03 60.64 58.74 38,016

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB G. 2019 EMISSIONS

Table 1.  Summary of Alternative 1 2019 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 31.85 88.96 13.91 2.07 10.13 9.83 4,480

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups ‐ Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 95.98 543.37 50.21 5.55 26.10 25.32 11,836

EA‐18G 15.40 78.27 9.14 0.89 4.04 3.92 1,920

T‐45 6.13 35.04 7.42 1.58 7.61 7.38 3,520

C‐130 0.84 1.63 1.92 0.33 1.00 0.97 759

T‐6 0.14 0.44 0.01 0.00 0.00 0.00 11

MV‐22  0.007 0.48 1.23 0.19 0.21 0.21 444

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.68 0.47 0.11 0.30 0.29 261

Other Military (RNAF) (FA‐18C/D) 11.16 31.16 4.81 0.72 3.55 3.44 1,566

F‐35C FRS and Fleet 0.10 4.33 7.96 0.88 0.11 0.11 1,967

Engine Maintenance Runups ‐ F‐35C 0.01 0.21 0.03 0.02 0.00 0.00 34

F‐35 B/C Transients 0.22 9.14 11.74 1.45 0.17 0.17 3,246

Subtotal Aircraft 177.46 836.03 122.36 15.04 58.73 56.97 32,767

GSE 0.05 1.38 1.37 0.00 0.01 0.01 439

Fleet Vehicles 0.23 1.73 0.91 0.01 0.07 0.05 377

Total Airfield Operations 177.74 839.14 124.65 15.05 58.80 57.03 33,583

Commuters 1.45 12.52 1.16 0.03 0.25 0.17 2,380

Construction Workers POV 6.72 58.05 5.38 0.13 1.17 0.77 11,079

Construction Equipment 4.96 20.64 16.73 0.32 2.13 1.61 2584

Total Construction 11.69 78.68 22.11 0.45 3.30 2.38 13662.82

Grand Total 190.88 930.35 147.92 15.53 62.35 59.57 49,626

Table 2.  Summary of Alternative 2 2019 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 32.05 89.51 13.98 2.08 10.20 9.89 4,507

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 84.26 477.02 44.01 4.87 22.91 22.22 10,384

EA‐18G 15.27 77.57 9.05 0.88 4.00 3.88 1,902

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.01 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 11.16 31.16 4.81 0.72 3.55 3.44 1,566

F‐35 B/C Transients 0.22 9.39 11.91 1.48 0.17 0.17 3,305

Subtotal Aircraft 165.53 764.38 108.38 13.49 55.26 53.61 29,380

GSE 0.05 1.34 1.33 0.00 0.01 0.01 424

Fleet Vehicles 0.22 1.67 0.88 0.01 0.07 0.05 364

Total Airfield Operations 165.81 767.39 110.59 13.50 55.33 53.66 30,169

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Grand Total 167.20 780.09 111.86 13.52 55.53 53.79 32,060

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB H. 2020 EMISSIONS

Table 1.  Summary of Alternative 1 2020 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 30.36 84.79 13.26 1.97 9.66 9.37 4,271

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups ‐ Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 89.18 504.88 46.70 5.16 24.25 23.53 11,000

EA‐18G 15.45 78.55 9.17 0.90 4.05 3.93 1,926

T‐45 6.19 35.38 7.49 1.59 7.68 7.45 3,554

C‐130 0.85 1.64 1.93 0.33 1.00 0.97 763

T‐6 0.13 0.42 0.01 0.00 0.00 0.00 10

MV‐22  0.01 0.44 1.13 0.18 0.20 0.19 406

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.68 0.47 0.11 0.30 0.29 261

Other Military (RNAF) (FA‐18C/D) 11.01 30.76 4.73 0.71 3.51 3.40 1,545

F‐35C FRS and Fleet 0.20 8.66 15.92 1.76 0.22 0.22 3,933

Engine Maintenance Runups ‐ F‐35C 0.01 0.41 0.06 0.03 0.00 0.00 67

F‐35 B/C Transients 0.44 18.28 23.49 2.90 0.33 0.33 6,490

Subtotal Aircraft 169.45 807.20 137.85 16.89 56.70 55.02 36,948

GSE 0.05 1.46 1.45 0.00 0.01 0.01 464

Fleet Vehicles 0.23 1.72 0.89 0.01 0.07 0.05 391

Total Airfield Operations 169.74 810.38 140.19 16.90 56.78 55.07 37,803

Commuters 1.31 11.15 1.02 0.03 0.24 0.16 2,248

Grand Total 171.05 821.53 141.20 16.92 57.02 55.23 40,051

Table 2.  Summary of Alternative 2 2020 Mobile Source Emissions

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 30.63 85.54 13.36 1.99 9.74 9.45 4,307

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 84.18 476.39 43.97 4.87 22.89 22.21 10,374

EA‐18G 15.27 77.57 9.05 0.88 4.00 3.88 1,902

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.01 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 11.01 30.76 4.73 0.71 3.51 3.40 1,545

F‐35 B/C Transients 0.45 18.74 23.75 2.94 0.34 0.34 6,586

Subtotal Aircraft 164.11 768.72 119.48 14.85 54.92 53.28 32,430

GSE 0.05 1.38 1.37 0.00 0.01 0.01 438

Fleet Vehicles 0.22 1.62 0.84 0.01 0.06 0.05 369

Total Airfield Operations 164.38 771.72 121.69 14.86 54.99 53.33 33,236

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Grand Total 165.78 784.42 122.95 14.88 55.18 53.46 35,128

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB I. 2021 EMISSIONS

Table 1.  Summary of Alternative 1 2021 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 28.86 80.62 12.61 1.87 9.18 8.91 4,061

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups ‐ Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 82.36 466.25 43.17 4.77 22.40 21.73 10,162

EA‐18G 15.49 78.70 9.21 0.90 4.06 3.94 1,931

T‐45 6.25 35.71 7.57 1.61 7.76 7.53 3,588

C‐130 0.86 1.66 1.94 0.33 1.01 0.98 769

T‐6 0.13 0.39 0.01 0.00 0.00 0.00 9

MV‐22  0.006 0.40 1.02 0.16 0.18 0.17 368

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.68 0.47 0.11 0.30 0.29 262

Other Military (RNAF) (FA‐18C/D) 10.87 30.35 4.65 0.70 3.46 3.36 1,524

F‐35C FRS and Fleet 1.99 87.49 197.61 20.48 2.32 2.32 45,820

Engine Maintenance Runups ‐ F‐35C 0.03 1.03 0.14 0.08 0.00 0.00 169

F‐35 B/C Transients 1.09 45.70 58.71 7.25 0.84 0.84 16,226

Subtotal Aircraft 163.55 871.30 350.63 39.51 57.02 55.40 87,612

GSE 0.08 2.34 2.33 0.00 0.01 0.01 743

Fleet Vehicles 0.35 2.61 1.32 0.01 0.11 0.08 615

Total Airfield Operations 163.99 876.26 354.27 39.52 57.13 55.49 88,969

Commuters 2.44 20.34 1.83 0.05 0.46 0.31 4,335

Grand Total 166.43 896.60 356.09 39.57 57.60 55.79 93,304

Table 2.  Summary of Alternative 2 2021 Mobile Source Emissions

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 29.20 81.57 12.74 1.90 9.29 9.01 4,107

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 76.07 430.69 39.77 4.40 20.69 20.07 9,379

EA‐18G 15.27 77.57 9.05 0.88 4.00 3.88 1,902

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.01 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 10.87 30.35 4.65 0.70 3.46 3.36 1,524

F‐35 B/C Transients 1.12 46.98 59.57 7.39 0.85 0.85 16,533

Subtotal Aircraft 155.12 746.89 150.41 18.73 52.73 51.17 41,162

GSE 0.06 1.60 1.59 0.00 0.01 0.01 508

Fleet Vehicles 0.21 1.54 0.77 0.01 0.06 0.04 362

Total Airfield Operations 155.38 750.03 152.78 18.74 52.80 51.23 42,032

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Grand Total 156.78 762.73 154.04 18.76 52.99 51.35 43,924

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB J. 2022 EMISSIONS

Table 1.  Summary of Alternative 1 2022 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 27.39 76.49 11.97 1.78 8.71 8.45 3,852

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups ‐ Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 75.54 427.63 37.12 4.16 19.42 18.83 8,827

EA‐18G 15.54 78.98 9.23 0.90 4.07 3.95 1,937

T‐45 6.31 36.05 7.64 1.62 7.83 7.60 3,622

C‐130 0.86 1.67 1.96 0.34 1.02 0.99 776

T‐6 0.12 0.37 0.01 0.00 0.00 0.00 9

MV‐22  0.005 0.36 0.91 0.14 0.16 0.15 329

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.68 0.47 0.11 0.30 0.29 262

Other Military (RNAF) (FA‐18C/D) 10.72 29.95 4.57 0.69 3.41 3.31 1,503

F‐35C FRS and Fleet 2.25 98.80 220.87 22.95 2.61 2.61 51,366

Engine Maintenance Runups ‐ F‐35C 0.04 1.36 0.19 0.10 0.01 0.01 222

F‐35 B/C Transients 1.44 60.32 77.50 9.57 1.11 1.11 21,416

Subtotal Aircraft 155.83 855.00 385.94 43.62 54.15 52.64 96,845

GSE 0.09 2.53 2.52 0.00 0.01 0.01 804

Fleet Vehicles 0.37 2.67 1.32 0.01 0.11 0.08 652

Total Airfield Operations 156.29 860.20 389.78 43.63 54.28 52.73 98,301

Commuters 2.77 22.68 2.01 0.06 0.55 0.36 5,117

Construction Workers POV 3.67 29.99 2.65 0.08 0.73 0.48 6,788

Construction Equipment 3.28 12.08 17.60 0.26 1.19 1.12 940

Total Construction 6.95 42.07 20.25 0.34 1.92 1.60 7727.55

Grand Total 166.01 924.95 412.03 44.04 56.74 54.70 111,145

Table 2.  Summary of Alternative 2 2022 Mobile Source Emissions

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 27.78 77.60 12.12 1.80 8.84 8.57 3,907

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 67.99 384.92 35.56 3.93 18.49 17.94 8,385

EA‐18G 15.27 77.57 9.05 0.88 4.00 3.88 1,902

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.01 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 10.72 29.95 4.57 0.69 3.41 3.31 1,503

F‐35 B/C Transients 1.48 62.01 78.63 9.75 1.13 1.13 21,822

Subtotal Aircraft 145.83 711.78 164.56 20.53 50.31 48.83 45,234

GSE 0.06 1.70 1.68 0.00 0.01 0.01 538

Fleet Vehicles 0.24 1.79 0.89 0.01 0.07 0.05 437

Total Airfield Operations 146.13 715.26 167.13 20.54 50.39 48.89 46,209

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Grand Total 147.53 727.97 168.40 20.56 50.58 49.02 48,101

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB K. 2023 EMISSIONS

Table 1.  Summary of Alternative 1 2023 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 25.89 72.32 11.32 1.68 8.24 7.99 3,643

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups ‐ Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 68.73 389.12 36.14 3.98 18.69 18.13 8,488

EA‐18G 15.57 79.13 9.27 0.90 4.08 3.96 1,943

T‐45 6.37 36.39 7.71 1.64 7.91 7.67 3,656

C‐130 0.87 1.68 1.97 0.34 1.03 0.99 780

T‐6 0.11 0.35 0.01 0.00 0.00 0.00 8

MV‐22  0.006 0.34 0.82 0.13 0.13 0.13 296

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.69 0.47 0.11 0.30 0.30 262

Other Military (RNAF) (FA‐18C/D) 10.58 29.55 4.49 0.68 3.37 3.27 1,482

F‐35C FRS and Fleet 3.28 144.25 321.57 33.45 3.81 3.81 74,846

Engine Maintenance Runups ‐ F‐35C 0.05 2.06 0.28 0.15 0.01 0.01 337

F‐35 B/C Transients 2.19 91.40 117.42 14.51 1.67 1.67 32,451

Subtotal Aircraft 149.28 889.60 524.98 58.82 54.75 53.27 130,915

GSE 0.11 3.17 3.15 0.00 0.01 0.01 1,006

Fleet Vehicles 0.44 3.18 1.55 0.01 0.13 0.09 801

Total Airfield Operations 149.83 895.95 529.68 58.84 54.89 53.38 132,722

Commuters 3.54 28.50 2.48 0.08 0.73 0.48 6,778

Construction Workers POV 1.24 10.01 0.87 0.03 0.26 0.17 2387

Construction Equipment 0.77 2.00 2.05 0.00 0.12 0.11 340

Total Construction 2.01 12.01 2.92 0.03 0.38 0.28 2727.71

Grand Total 155.38 936.46 535.09 58.95 56.00 54.14 142,228

Table 2.  Summary of Alternative 2 2023 Mobile Source Emissions

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 26.36 73.63 11.50 1.71 8.39 8.14 3,507

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 59.93 339.29 31.37 3.47 16.30 15.81 7,392

EA‐18G 15.27 77.57 9.05 0.88 4.00 3.88 1,902

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.01 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 10.58 29.55 4.49 0.68 3.37 3.27 1,482

F‐35 B/C Transients 2.25 93.96 119.14 14.78 1.71 1.71 33,064

Subtotal Aircraft 136.97 693.72 200.17 24.99 48.20 46.80 55,062

GSE 0.07 1.95 1.94 0.00 0.01 0.01 620

Fleet Vehicles 0.27 1.96 0.96 0.01 0.08 0.06 494

Total Airfield Operations 137.31 697.64 203.07 25.00 48.29 46.87 56,177

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Grand Total 138.70 710.34 204.34 25.02 48.49 47.00 58,068

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB L. 2024 EMISSIONS

Table 1.  Summary of Alternative 1 2024 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 24.40 68.15 10.67 1.59 7.76 7.53 3,433

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups ‐ Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 61.93 350.63 32.62 3.59 16.84 16.34 7,652

EA‐18G 15.62 79.41 9.30 0.91 4.10 3.97 1,948

T‐45 6.42 36.73 7.78 1.65 7.98 7.74 3,690

C‐130 0.87 1.68 1.97 0.34 1.03 0.99 780

T‐6 0.10 0.32 0.01 0.00 0.00 0.00 8

MV‐22  0.004 0.27 0.70 0.11 0.12 0.12 253

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.69 0.47 0.11 0.30 0.30 262

Other Military (RNAF) (FA‐18C/D) 10.44 29.15 4.41 0.67 3.32 3.22 1,460

F‐35C FRS and Fleet 3.70 162.55 360.12 37.53 4.29 4.29 83,971

Engine Maintenance Runups ‐ F‐35C 0.07 2.51 0.34 0.18 0.01 0.01 411

F‐35 B/C Transients 2.67 111.50 143.25 17.70 2.04 2.04 39,588

Subtotal Aircraft 141.85 885.93 585.16 65.62 53.29 51.89 146,181

GSE 0.11 3.17 3.15 0.00 0.01 0.01 1,006

Fleet Vehicles 0.48 3.48 1.70 0.01 0.15 0.10 861

Total Airfield Operations 142.45 892.58 590.02 65.64 53.45 52.00 148,048

Commuters 4.10 33.00 2.87 0.09 0.84 0.56 7,853

Construction Workers POV 0.57 4.57 0.39 0.01 0.12 0.08 1147

Construction Equipment 1.04 4.08 2.92 0.00 0.32 0.27 461

Total Construction  1.61 8.65 3.31 0.01 0.44 0.35 1608

Grand Total 148.16 934.23 596.20 65.75 54.74 52.91 157,509

Table 2.  Summary of Alternative 2 2024 Mobile Source Emissions

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 24.94 69.66 10.88 1.62 7.93 7.70 3,507

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 51.87 293.66 27.17 3.00 14.11 13.69 6,399

EA‐18G 15.27 77.57 9.05 0.88 4.00 3.88 1,902

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.01 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 10.44 29.15 4.41 0.67 3.32 3.22 1,460

F‐35 B/C Transients 2.74 114.62 145.33 18.03 2.08 2.08 40,334

Subtotal Aircraft 127.84 664.38 221.47 27.67 45.89 44.57 61,319

GSE 0.08 2.10 2.09 0.00 0.01 0.01 668

Fleet Vehicles 0.29 2.11 1.03 0.01 0.09 0.06 522

Total Airfield Operations 128.20 668.59 224.60 27.68 45.99 44.64 62,509

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Grand Total 129.60 681.30 225.86 27.70 46.18 44.77 64,400

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB M. 2025 EMISSIONS

Table 1.  Summary of Alternative 1 2025 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 22.91 63.98 10.03 1.49 7.29 7.07 3,224

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups ‐ Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 55.13 312.14 29.12 3.20 15.00 14.55 6,817

EA‐18G 15.67 79.69 9.33 0.91 4.11 3.99 1,955

T‐45 6.48 37.07 7.85 1.67 8.05 7.81 3,724

C‐130 0.87 1.69 1.99 0.34 1.03 1.00 787

T‐6 0.10 0.30 0.01 0.00 0.00 0.00 7

MV‐22  0.003 0.23 0.59 0.09 0.10 0.10 213

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.69 0.47 0.11 0.31 0.30 263

Other Military (RNAF) (FA‐18C/D) 10.29 28.74 4.33 0.66 3.28 3.18 1,439

F‐35C FRS and Fleet 4.14 181.72 400.27 41.78 4.78 4.78 93,489

Engine Maintenance Runups ‐ F‐35C 0.08 3.01 0.41 0.22 0.01 0.01 492

F‐35 B/C Transients 3.19 133.43 171.43 21.18 2.44 2.44 47,373

Subtotal Aircraft 134.50 885.02 649.32 72.90 51.90 50.56 162,507

GSE 0.14 3.80 3.77 0.00 0.02 0.02 1,206

Fleet Vehicles 0.48 3.48 1.68 0.02 0.15 0.11 925

Total Airfield Operations 135.12 892.31 654.78 72.92 52.08 50.69 164,638

Commuters 4.53 36.03 3.09 0.11 0.97 0.64 9,026

Construction Workers POV 0.63 4.99 0.42 0.02 0.14 0.09 1311

Construction Equipment 0.42 1.32 1.47 0.00 0.04 0.07 242

Total Construction 1.05 6.31 1.89 0.02 0.18 0.16 1553

Grand Total 140.70 934.64 659.75 73.04 53.23 51.50 175,217

Table 2.  Summary of Alternative 2 2025 Mobile Source Emissions

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 23.52 65.69 10.26 1.53 7.48 7.26 3,307

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 43.81 248.03 22.98 2.54 11.92 11.56 5,407

EA‐18G 15.27 77.57 9.05 0.88 4.00 3.88 1,902

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.01 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 10.29 28.74 4.33 0.66 3.28 3.18 1,439

F‐35 B/C Transients 3.28 137.18 173.93 21.58 2.49 2.49 48,270

Subtotal Aircraft 118.75 636.93 245.18 30.65 43.61 42.37 68,042

GSE 0.08 2.27 2.26 0.00 0.01 0.01 721

Fleet Vehicles 0.29 2.08 1.00 0.01 0.09 0.07 553

Total Airfield Operations 119.12 641.28 248.44 30.66 43.71 42.45 69,316

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Grand Total 120.51 653.99 249.70 30.68 43.90 42.57 71,208

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB N. 2026 EMISSIONS

Table 1.  Summary of Alternative 1 2026 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 21.43 59.86 9.39 1.39 6.82 6.61 3,016

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups ‐ Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 48.31 273.51 25.60 2.80 13.14 12.75 5,980

EA‐18G 15.71 79.84 9.36 0.91 4.12 4.00 1,961

T‐45 6.54 37.41 7.92 1.68 8.13 7.88 3,758

C‐130 0.89 1.71 2.01 0.35 1.05 1.02 797

T‐6 0.09 0.28 0.01 0.00 0.00 0.00 6

MV‐22  0.003 0.19 0.48 0.08 0.08 0.08 174

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.69 0.47 0.11 0.31 0.30 263

Other Military (RNAF) (FA‐18C/D) 10.15 28.34 4.25 0.65 3.23 3.13 1,418

F‐35C FRS and Fleet 4.77 209.55 456.32 47.79 5.50 5.50 106,940

Engine Maintenance Runups ‐ F‐35C 0.10 3.92 0.54 0.29 0.02 0.02 640

F‐35 B/C Transients 4.15 173.66 223.10 27.56 3.18 3.18 61,655

Subtotal Aircraft 127.77 911.27 752.97 84.87 51.06 49.79 189,332

GSE 0.16 4.38 4.35 0.00 0.02 0.02 1,389

Fleet Vehicles 0.55 3.99 1.87 0.02 0.17 0.12 1,046

Total Airfield Operations 128.48 919.64 759.19 84.89 51.26 49.93 191,768

Commuters 5.41 42.63 3.59 0.13 1.20 0.80 11,176

Grand Total 133.89 962.27 762.78 85.02 52.46 50.73 202,944

Table 2.  Summary of Alternative 2 2026 Mobile Source Emissions

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 22.10 61.72 9.64 1.43 7.03 6.82 3,107

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 35.73 202.26 18.77 2.07 9.72 9.43 4,411

EA‐18G 15.27 77.57 9.05 0.88 4.00 3.88 1,902

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.01 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 10.15 28.34 4.25 0.65 3.23 3.13 1,418

F‐35 B/C Transients 4.27 178.52 226.35 28.08 3.25 3.25 62,818

Subtotal Aircraft 110.09 628.13 292.69 36.58 41.66 40.51 81,373

GSE 0.10 2.62 2.60 0.00 0.01 0.01 832

Fleet Vehicles 0.33 2.39 1.12 0.01 0.10 0.07 626

Total Airfield Operations 110.51 633.14 296.41 36.59 41.78 40.59 82,831

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Grand Total 111.91 645.84 297.68 36.62 41.97 40.72 84,722

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB O. 2027‐2028 EMISSIONS

Table 1.  Summary of Alternative 1 2027‐2028 Mobile Source Emissions.

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 19.94 55.69 8.74 1.30 6.34 6.15 2,806

Blue Angels 10.44 29.23 13.07 1.10 4.26 4.13 2,433

Engine Maintenance Runups ‐ Blue Angels 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 41.51 235.02 22.08 2.41 11.29 10.95 5,144

EA‐18G 15.75 80.12 9.39 0.91 4.13 4.01 1,966

T‐45 6.60 37.75 8.00 1.70 8.20 7.95 3,792

C‐130 0.89 1.73 2.03 0.35 1.06 1.03 804

T‐6 0.08 0.25 0.01 0.00 0.00 0.00 6

MV‐22  0.002 0.15 0.38 0.06 0.07 0.06 136

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.70 0.48 0.11 0.31 0.30 264

Other Military (RNAF) (FA‐18C/D) 10.00 27.94 4.18 0.65 3.19 3.09 1,397

F‐35C FRS and Fleet 4.97 218.27 474.80 49.74 5.72 5.72 111,306

Engine Maintenance Runups ‐ F‐35C 0.11 4.12 0.56 0.30 0.02 0.02 674

F‐35 B/C Transients 4.37 182.79 234.84 29.01 3.35 3.35 64,897

Subtotal Aircraft 119.87 886.83 778.91 87.79 49.15 47.95 195,906

GSE 0.16 4.49 4.46 0.00 0.02 0.02 1,426

Fleet Vehicles 0.56 4.10 1.92 0.02 0.18 0.13 1,054

Total Airfield Operations 120.59 895.43 785.29 87.81 49.35 48.09 198,385

Commuters 5.46 42.68 3.53 0.14 1.25 0.83 11,665

Grand Total 126.05 938.11 788.82 87.95 50.60 48.92 210,050

Table 2.  Summary of Alternative 2 2027‐2028 Mobile Source Emissions

VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18C/D 20.68 57.75 9.03 1.34 6.58 6.38 2,908

Blue Angels 10.45 29.24 13.14 1.11 4.28 4.15 2,444

Engine Maintenance Runups 4.97 12.08 0.37 0.14 1.22 1.18 280

FA‐18E/F 27.67 156.63 14.57 1.60 7.53 7.30 3,420

EA‐18G 15.17 77.01 9.00 0.88 3.98 3.86 1,890

T‐45 5.95 34.02 7.21 1.53 7.39 7.17 3,417

C‐130 0.83 1.60 1.87 0.32 0.98 0.95 742

T‐6 0.16 0.51 0.01 0.01 0.00 0.00 12

MV‐22  0.01 0.61 1.56 0.24 0.27 0.26 561

Other Helicopters (CH‐53, UH‐60. UH‐1) 0.22 1.67 0.47 0.11 0.30 0.29 259

Other Military (RNAF) (FA‐18C/D) 10.00 27.94 4.18 0.65 3.19 3.09 1,397

F‐35 B/C Transients 4.50 187.91 238.26 29.56 3.42 3.42 66,123

Subtotal Aircraft 100.59 586.96 299.66 37.49 39.12 38.05 83,453

GSE 0.10 2.66 2.64 0.00 0.01 0.01 845

Fleet Vehicles 0.33 2.43 1.14 0.01 0.11 0.07 624

Total Airfield Operations 101.02 592.05 303.44 37.50 39.24 38.13 84,922

Commuters 1.39 12.70 1.26 0.02 0.19 0.12 1,892

Grand Total 102.41 604.75 304.70 37.52 39.43 38.26 86,814

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)

Activity

Air Pollutant Emissions, Naval Air Facility El Centro, CA (tons/year)
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TAB P.  TRANSIENT AIRCRAFT BASELINE AND 2016‐2028 EMISSIONS

Baseline Emissions

3000 FT AGL Mixing Height

1 kilometer (km) 3,281 ft

1 knot=  2  km/h

1 knot = 101 ft/min

Transient Aircraft

Table 1. Baseline Transient FA‐18C/D Operations  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

2,018 21.84 52.02 0.50 0.49 5.30 1,080 22.04 52.49 0.51 0.50 5.34 1,089

2,018 0.13 14.35 9.25 0.96 0.45 2,391 0.13 14.48 9.33 0.97 0.46 2,412

102 0.11 0.60 2.04 0.32 1.53 803 0.01 0.03 0.10 0.02 0.08 41

435 0.18 1.00 3.58 0.53 2.39 1,320 0.04 0.22 0.78 0.11 0.52 287

1,481 0.20 1.08 6.47 0.59 2.33 1,489 0.14 0.80 4.79 0.44 1.73 1,102

2,018 10.77 25.87 0.26 0.25 2.67 546 10.87 26.11 0.26 0.25 2.69 551

303 20.43 48.22 0.41 0.44 4.84 964 3.09 7.30 0.06 0.07 0.73 146

Tons/year 36.3 101.4 15.8 2.4 11.6

Metric Tons/year 5,107

ALTERNATIVE 1

Table 2.  Transient FA‐18C/D Operations 2016‐2017  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,935 21.84 52.02 0.50 0.49 5.30 1,080 21.13 50.33 0.49 0.48 5.12 1,045

1,935 0.13 14.35 9.25 0.96 0.45 2,391 0.12 13.88 8.95 0.93 0.44 2,313

98 0.11 0.60 2.04 0.32 1.53 803 0.01 0.03 0.10 0.02 0.07 39

415 0.18 1.00 3.58 0.53 2.39 1,320 0.04 0.21 0.74 0.11 0.50 274

1,423 0.20 1.08 6.47 0.59 2.33 1,489 0.14 0.77 4.60 0.42 1.66 1,059

1,935 10.77 25.87 0.26 0.25 2.67 546 10.42 25.03 0.25 0.24 2.58 529

290 20.43 48.22 0.41 0.44 4.84 964 2.96 7.00 0.06 0.06 0.70 140

Tons/year 34.8 97.3 15.2 2.3 11.1

Metric Tons/year 4,898

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions

Taxi/Idle In

Type of 

Operation

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle In

Hot Refuel

Type of 

Operation

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle Out

Hot Refuel

Appendix 2D 2D-49 February 2013



Table 3. Transient FA‐18C/D Operations 2018  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,853 21.84 52.02 0.50 0.49 5.30 1,080 20.24 48.20 0.47 0.46 4.91 1,000

1,853 0.13 14.35 9.25 0.96 0.45 2,391 0.12 13.29 8.57 0.89 0.42 2,215

93 0.11 0.60 2.04 0.32 1.53 803 0.01 0.03 0.09 0.01 0.07 37

394 0.18 1.00 3.58 0.53 2.39 1,320 0.03 0.20 0.71 0.10 0.47 260

1,365 0.20 1.08 6.47 0.59 2.33 1,489 0.13 0.74 4.42 0.41 1.59 1,016

1,853 10.77 25.87 0.26 0.25 2.67 546 9.98 23.97 0.24 0.23 2.47 506

278 20.43 48.22 0.41 0.44 4.84 964 2.84 6.70 0.06 0.06 0.67 134

Tons/year 33.3 93.1 14.6 2.2 10.6

Metric Tons/year 4,689

Table 4.  Transient FA‐18C/D Operations 2019  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4
SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,770 21.84 52.02 0.50 0.49 5.30 1,080 19.33 46.04 0.44 0.44 4.69 956

1,770 0.13 14.35 9.25 0.96 0.45 2,391 0.11 12.70 8.19 0.85 0.40 2,116

89 0.11 0.60 2.04 0.32 1.53 803 0.00 0.03 0.09 0.01 0.07 36

374 0.18 1.00 3.58 0.53 2.39 1,320 0.03 0.19 0.67 0.10 0.45 247

1,307 0.20 1.08 6.47 0.59 2.33 1,489 0.13 0.71 4.23 0.39 1.52 973

1,770 10.77 25.87 0.26 0.25 2.67 546 9.53 22.90 0.23 0.22 2.36 484

266 20.43 48.22 0.41 0.44 4.84 964 2.71 6.40 0.05 0.06 0.64 128

Tons/year 31.8 89.0 13.9 2.1 10.1

Metric Tons/year 4,480

Table 5.  Transient FA‐18C/D Operations 2020  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,687 21.84 52.02 0.50 0.49 5.30 1,080 18.42 43.88 0.42 0.42 4.47 911

1,687 0.13 14.35 9.25 0.96 0.45 2,391 0.11 12.10 7.80 0.81 0.38 2,017

85 0.11 0.60 2.04 0.32 1.53 803 0.00 0.03 0.09 0.01 0.06 34

354 0.18 1.00 3.58 0.53 2.39 1,320 0.03 0.18 0.63 0.09 0.42 234

1,249 0.20 1.08 6.47 0.59 2.33 1,489 0.12 0.68 4.04 0.37 1.46 930

1,687 10.77 25.87 0.26 0.25 2.67 546 9.08 21.83 0.22 0.21 2.25 461

253 20.43 48.22 0.41 0.44 4.84 964 2.58 6.10 0.05 0.06 0.61 122

Tons/year 30.4 84.8 13.3 2.0 9.7

Metric Tons/year 4,271

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions

Type of 

Operation

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Taxi/Idle In

Hot Refuel

Type of 

Operation

Taxi/Idle Out

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Operation

Carrier Break Arrival

Taxi/Idle In

Hot Refuel

Type of 

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle In

Hot Refuel
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Table 6. Transient FA‐18C/D Operations 2021  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,604 21.84 52.02 0.50 0.49 5.30 1,080 17.52 41.72 0.40 0.40 4.25 866

1,604 0.13 14.35 9.25 0.96 0.45 2,391 0.10 11.51 7.42 0.77 0.36 1,917

81 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.08 0.01 0.06 33

333 0.18 1.00 3.58 0.53 2.39 1,320 0.03 0.17 0.60 0.09 0.40 220

1,191 0.20 1.08 6.47 0.59 2.33 1,489 0.12 0.64 3.85 0.35 1.39 886

1,604 10.77 25.87 0.26 0.25 2.67 546 8.64 20.75 0.21 0.20 2.14 438

241 20.43 48.22 0.41 0.44 4.84 964 2.46 5.80 0.05 0.05 0.58 116

Tons/year 28.9 80.6 12.6 1.9 9.2

Metric Tons/year 4,061

Table 7. Transient FA‐18C/D Operations 2022  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,522 21.84 52.02 0.50 0.49 5.30 1,080 16.62 39.59 0.38 0.37 4.03 822

1,522 0.13 14.35 9.25 0.96 0.45 2,391 0.10 10.92 7.04 0.73 0.35 1,819

76 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.08 0.01 0.06 31

313 0.18 1.00 3.58 0.53 2.39 1,320 0.03 0.16 0.56 0.08 0.37 207

1,132 0.20 1.08 6.47 0.59 2.33 1,489 0.11 0.61 3.66 0.34 1.32 843

1,522 10.77 25.87 0.26 0.25 2.67 546 8.19 19.69 0.20 0.19 2.03 416

228 20.43 48.22 0.41 0.44 4.84 964 2.33 5.50 0.05 0.05 0.55 110

Tons/year 27.4 76.5 12.0 1.8 8.7

Metric Tons/year 3,852

Table 8. Transient FA‐18C/D Operations 2023  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,439 21.84 52.02 0.50 0.49 5.30 1,080 15.72 37.43 0.36 0.35 3.81 777

1,439 0.13 14.35 9.25 0.96 0.45 2,391 0.09 10.32 6.66 0.69 0.33 1,720

72 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.07 0.01 0.05 29

292 0.18 1.00 3.58 0.53 2.39 1,320 0.03 0.15 0.52 0.08 0.35 193

1,074 0.20 1.08 6.47 0.59 2.33 1,489 0.11 0.58 3.47 0.32 1.25 799

1,439 10.77 25.87 0.26 0.25 2.67 546 7.75 18.62 0.19 0.18 1.92 393

216 20.43 48.22 0.41 0.44 4.84 964 2.20 5.20 0.04 0.05 0.52 104

Tons/year 25.9 72.3 11.3 1.7 8.2

Metric Tons/year 3,643

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions

Type of 

Operation

Type of 

Operation

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle In

Hot Refuel

Type of 

Operation

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle In

Hot Refuel

Taxi/Idle Out

Carrier Break Arrival

Departure

Non‐Break Arrival

Overhead Break Arrival

Taxi/Idle In

Hot Refuel
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Table 9. Transient FA‐18C/D Operations 2024  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,356 21.84 52.02 0.50 0.49 5.30 1,080 14.81 35.27 0.34 0.33 3.59 732

1,356 0.13 14.35 9.25 0.96 0.45 2,391 0.09 9.73 6.27 0.65 0.31 1,621

68 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.07 0.01 0.05 27

272 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.14 0.49 0.07 0.33 179

1,016 0.20 1.08 6.47 0.59 2.33 1,489 0.10 0.55 3.29 0.30 1.18 756

1,356 10.77 25.87 0.26 0.25 2.67 546 7.30 17.54 0.18 0.17 1.81 371

203 20.43 48.22 0.41 0.44 4.84 964 2.08 4.90 0.04 0.04 0.49 98

Tons/year 24.4 68.2 10.7 1.6 7.8

Metric Tons/year 3,433

Table 10. Transient FA‐18C/D Operations 2025  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,273 21.84 52.02 0.50 0.49 5.30 1,080 13.90 33.11 0.32 0.31 3.37 687

1,273 0.13 14.35 9.25 0.96 0.45 2,391 0.08 9.13 5.89 0.61 0.29 1,522

64 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.07 0.01 0.05 26

252 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.13 0.45 0.07 0.30 166

958 0.20 1.08 6.47 0.59 2.33 1,489 0.09 0.52 3.10 0.28 1.12 713

1,273 10.77 25.87 0.26 0.25 2.67 546 6.85 16.47 0.17 0.16 1.70 348

191 20.43 48.22 0.41 0.44 4.84 964 1.95 4.60 0.04 0.04 0.46 92

Tons/year 22.9 64.0 10.0 1.5 7.3

Metric Tons/year 3,224

Table 11.  Transient FA‐18C/D Operations 2026  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,191 21.84 52.02 0.50 0.49 5.30 1,080 13.01 30.98 0.30 0.29 3.15 643

1,191 0.13 14.35 9.25 0.96 0.45 2,391 0.08 8.54 5.51 0.57 0.27 1,424

59 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.06 0.01 0.04 24

231 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.12 0.41 0.06 0.28 152

900 0.20 1.08 6.47 0.59 2.33 1,489 0.09 0.49 2.91 0.27 1.05 670

1,191 10.77 25.87 0.26 0.25 2.67 546 6.41 15.41 0.16 0.15 1.59 325

179 20.43 48.22 0.41 0.44 4.84 964 1.82 4.31 0.04 0.04 0.43 86

Tons/year 21.4 59.9 9.4 1.4 6.8

Metric Tons/year 3,016

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions

Emissions in lbs/op

Type of 

Operation

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle In

Hot Refuel

Type of 

Operation

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle In

Hot Refuel

Annual Emissions

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle In

Hot Refuel

Type of 

Operation

Taxi/Idle Out
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Table 12.  Transient FA‐18C/D Operations 2027‐2028  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4
SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,108 21.84 52.02 0.50 0.49 5.30 1,080 12.10 28.82 0.28 0.27 2.93 598

1,108 0.13 14.35 9.25 0.96 0.45 2,391 0.07 7.95 5.12 0.53 0.25 1,324

55 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.06 0.01 0.04 22

211 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.11 0.38 0.06 0.25 139

842 0.20 1.08 6.47 0.59 2.33 1,489 0.08 0.46 2.72 0.25 0.98 627

1,108 10.77 25.87 0.26 0.25 2.67 546 5.97 14.33 0.14 0.14 1.48 303

166 20.43 48.22 0.41 0.44 4.84 964 1.70 4.01 0.03 0.04 0.40 80

Tons/year 19.9 55.7 8.7 1.3 6.3

Metric Tons/year 2,806

Annual EmissionsEmissions in lbs/op

Taxi/Idle In

Hot Refuel

Type of 

Operation

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival
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ALTERNATIVE 2

2016 Same as Baseline

Table 13.  Transient FA‐18C/D Operations 2017  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4
SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,939 21.84 52.02 0.50 0.49 5.30 1,080 21.18 50.43 0.49 0.48 5.13 1,047

1,939 0.13 14.35 9.25 0.96 0.45 2,391 0.12 13.91 8.97 0.93 0.44 2,318

98 0.11 0.60 2.04 0.32 1.53 803 0.01 0.03 0.10 0.02 0.07 39

417 0.18 1.00 3.58 0.53 2.39 1,320 0.04 0.21 0.75 0.11 0.50 275

1,424 0.20 1.08 6.47 0.59 2.33 1,489 0.14 0.77 4.61 0.42 1.66 1,060

1,939 10.77 25.87 0.26 0.25 2.67 546 10.44 25.09 0.25 0.24 2.59 530

291 20.43 48.22 0.41 0.44 4.84 964 2.97 7.01 0.06 0.06 0.70 140

Tons/year 34.9 97.5 15.2 2.3 11.1

Metric Tons/year 4,907

Table 14. Transient FA‐18C/D Operations 2018  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,860 21.84 52.02 0.50 0.49 5.30 1,080 20.31 48.38 0.47 0.46 4.92 1,004

1,860 0.13 14.35 9.25 0.96 0.45 2,391 0.12 13.34 8.60 0.90 0.42 2,223

94 0.11 0.60 2.04 0.32 1.53 803 0.01 0.03 0.10 0.02 0.07 38

400 0.18 1.00 3.58 0.53 2.39 1,320 0.04 0.20 0.72 0.11 0.48 264

1,366 0.20 1.08 6.47 0.59 2.33 1,489 0.13 0.74 4.42 0.41 1.59 1,017

1,860 10.77 25.87 0.26 0.25 2.67 546 10.01 24.06 0.24 0.23 2.48 508

279 20.43 48.22 0.41 0.44 4.84 964 2.85 6.73 0.06 0.06 0.68 135

Tons/year 33.5 93.5 14.6 2.2 10.6

Metric Tons/year 4,707

Emissions in lbs/op Annual Emissions

Type of 

Operation

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle In

Hot Refuel

Emissions in lbs/op Annual Emissions

Type of 

Operation

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle In

Hot Refuel
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Table 15.  Transient FA‐18C/D Operations 2019  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4
SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,781 21.84 52.02 0.50 0.49 5.30 1,080 19.45 46.32 0.45 0.44 4.72 961

1,781 0.13 14.35 9.25 0.96 0.45 2,391 0.11 12.78 8.24 0.86 0.40 2,129

90 0.11 0.60 2.04 0.32 1.53 803 0.00 0.03 0.09 0.01 0.07 36

382 0.18 1.00 3.58 0.53 2.39 1,320 0.03 0.19 0.68 0.10 0.46 252

1,309 0.20 1.08 6.47 0.59 2.33 1,489 0.13 0.71 4.23 0.39 1.53 974

1,781 10.77 25.87 0.26 0.25 2.67 546 9.59 23.04 0.23 0.22 2.38 487

267 20.43 48.22 0.41 0.44 4.84 964 2.73 6.44 0.05 0.06 0.65 129

Tons/year 32.0 89.5 14.0 2.1 10.2

Metric Tons/year 4,507

Table 16.  Transient FA‐18C/D Operations 2020  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,702 21.84 52.02 0.50 0.49 5.30 1,080 18.59 44.27 0.43 0.42 4.51 919

1,702 0.13 14.35 9.25 0.96 0.45 2,391 0.11 12.21 7.87 0.82 0.39 2,035

86 0.11 0.60 2.04 0.32 1.53 803 0.00 0.03 0.09 0.01 0.07 35

364 0.18 1.00 3.58 0.53 2.39 1,320 0.03 0.18 0.65 0.10 0.44 240

1,251 0.20 1.08 6.47 0.59 2.33 1,489 0.12 0.68 4.05 0.37 1.46 931

1,702 10.77 25.87 0.26 0.25 2.67 546 9.16 22.02 0.22 0.21 2.27 465

255 20.43 48.22 0.41 0.44 4.84 964 2.61 6.16 0.05 0.06 0.62 123

Tons/year 30.6 85.5 13.4 2.0 9.7

Metric Tons/year 4,307

Table 17. Transient FA‐18C/D Operations 2021  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,623 21.84 52.02 0.50 0.49 5.30 1,080 17.72 42.21 0.41 0.40 4.30 876

1,623 0.13 14.35 9.25 0.96 0.45 2,391 0.10 11.64 7.51 0.78 0.37 1,940

82 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.08 0.01 0.06 33

347 0.18 1.00 3.58 0.53 2.39 1,320 0.03 0.17 0.62 0.09 0.42 229

1,194 0.20 1.08 6.47 0.59 2.33 1,489 0.12 0.65 3.86 0.36 1.39 889

1,623 10.77 25.87 0.26 0.25 2.67 546 8.74 21.00 0.21 0.20 2.17 443

243 20.43 48.22 0.41 0.44 4.84 964 2.49 5.87 0.05 0.05 0.59 117

Tons/year 29.2 81.6 12.7 1.9 9.3

Metric Tons/year 4,107

Type of 

Operation

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle In

Hot Refuel

Emissions in lbs/op Annual Emissions

Type of 

Type of 

Operation

Taxi/Idle In

Emissions in lbs/op

Annual EmissionsEmissions in lbs/op

Annual Emissions

Hot Refuel

Operation

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle Out

Taxi/Idle In

Hot Refuel

Appendix 2D 2D-55 February 2013



Table 18. Transient FA‐18C/D Operations 2022  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4
SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,544 21.84 52.02 0.50 0.49 5.30 1,080 16.86 40.16 0.39 0.38 4.09 834

1,544 0.13 14.35 9.25 0.96 0.45 2,391 0.10 11.08 7.14 0.74 0.35 1,846

78 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.08 0.01 0.06 31

329 0.18 1.00 3.58 0.53 2.39 1,320 0.03 0.16 0.59 0.09 0.39 217

1,136 0.20 1.08 6.47 0.59 2.33 1,489 0.11 0.61 3.68 0.34 1.32 846

1,544 10.77 25.87 0.26 0.25 2.67 546 8.31 19.97 0.20 0.19 2.06 422

232 20.43 48.22 0.41 0.44 4.84 964 2.37 5.58 0.05 0.05 0.56 112

Tons/year 27.8 77.6 12.1 1.8 8.8

Metric Tons/year 3,907

Table 19. Transient FA‐18C/D Operations 2023  Aircraft with F404‐GE‐400

 

Type of  Total

Operation Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

Taxi/Idle Out 1,465 21.84 52.02 0.50 0.49 5.30 1,080 16.00 38.10 0.37 0.36 3.88 791

Departure 1,465 0.13 14.35 9.25 0.96 0.45 2,391 0.09 10.51 6.78 0.71 0.33 1,751

Non‐Break Arrival 74 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.08 0.01 0.06 30

Overhead Break Arrival 312 0.18 1.00 3.58 0.53 2.39 1,320 0.03 0.16 0.56 0.08 0.37 206

Carrier Break Arrival 1,079 0.20 1.08 6.47 0.59 2.33 1,489 0.11 0.58 3.49 0.32 1.26 803

Taxi/Idle In 1,465 10.77 25.87 0.26 0.25 2.67 546 7.89 18.95 0.19 0.18 1.96 400

Hot Refuel 220 20.43 48.22 0.41 0.44 4.84 964 2.24 5.30 0.04 0.05 0.53 106

Tons/year 26.4 73.6 11.5 1.7 8.4

Metric Tons/year 3,708

Table 20. Transient FA‐18C/D Operations 2024  Aircraft with F404‐GE‐400

 

Type of  Total

Operation Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

Taxi/Idle Out 1,386 21.84 52.02 0.50 0.49 5.30 1,080 15.14 36.05 0.35 0.34 3.67 748

Departure 1,386 0.13 14.35 9.25 0.96 0.45 2,391 0.09 9.94 6.41 0.67 0.31 1,657

Non‐Break Arrival 70 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.07 0.01 0.05 28

Overhead Break Arrival 294 0.18 1.00 3.58 0.53 2.39 1,320 0.03 0.15 0.53 0.08 0.35 194

Carrier Break Arrival 1,021 0.20 1.08 6.47 0.59 2.33 1,489 0.10 0.55 3.30 0.30 1.19 760

Taxi/Idle In 1,386 10.77 25.87 0.26 0.25 2.67 546 7.46 17.93 0.18 0.17 1.85 379

Hot Refuel 208 20.43 48.22 0.41 0.44 4.84 964 2.12 5.01 0.04 0.05 0.50 100

Tons/year 24.9 69.7 10.9 1.6 7.9

Metric Tons/year 3,507

Emissions in lbs/op

Overhead Break Arrival

Hot Refuel

Type of 

Operation

Carrier Break Arrival

Taxi/Idle In

Annual Emissions

Taxi/Idle Out

Departure

Non‐Break Arrival

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions
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Table 21. Transient FA‐18C/D Operations 2025  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4
SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,307 21.84 52.02 0.50 0.49 5.30 1,080 14.27 33.99 0.33 0.32 3.46 706

1,307 0.13 14.35 9.25 0.96 0.45 2,391 0.08 9.38 6.04 0.63 0.30 1,562

66 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.07 0.01 0.05 26

276 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.14 0.49 0.07 0.33 182

964 0.20 1.08 6.47 0.59 2.33 1,489 0.09 0.52 3.12 0.29 1.12 718

1,307 10.77 25.87 0.26 0.25 2.67 546 7.04 16.91 0.17 0.16 1.74 357

196 20.43 48.22 0.41 0.44 4.84 964 2.00 4.73 0.04 0.04 0.47 95

Tons/year 23.5 65.7 10.3 1.5 7.5

Metric Tons/year 3,307

Table 22.  Transient FA‐18C/D Operations 2026  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,228 21.84 52.02 0.50 0.49 5.30 1,080 13.41 31.94 0.31 0.30 3.25 663

1,228 0.13 14.35 9.25 0.96 0.45 2,391 0.08 8.81 5.68 0.59 0.28 1,468

62 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.06 0.01 0.05 25

259 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.13 0.46 0.07 0.31 171

906 0.20 1.08 6.47 0.59 2.33 1,489 0.09 0.49 2.93 0.27 1.06 674

1,228 10.77 25.87 0.26 0.25 2.67 546 6.61 15.89 0.16 0.15 1.64 336

184 20.43 48.22 0.41 0.44 4.84 964 1.88 4.44 0.04 0.04 0.45 89

Tons/year 22.1 61.7 9.6 1.4 7.0

Metric Tons/year 3,107

Table 23.  Transient FA‐18C/D Operations 2027‐2028  Aircraft with F404‐GE‐400

 

Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,149 21.84 52.02 0.50 0.49 5.30 1,080 12.55 29.89 0.29 0.28 3.04 620

1,149 0.13 14.35 9.25 0.96 0.45 2,391 0.07 8.24 5.31 0.55 0.26 1,373

58 0.11 0.60 2.04 0.32 1.53 803 0.00 0.02 0.06 0.01 0.04 23

241 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.12 0.43 0.06 0.29 159

849 0.20 1.08 6.47 0.59 2.33 1,489 0.08 0.46 2.75 0.25 0.99 632

1,149 10.77 25.87 0.26 0.25 2.67 546 6.19 14.86 0.15 0.14 1.53 314

172 20.43 48.22 0.41 0.44 4.84 964 1.76 4.16 0.04 0.04 0.42 83

Tons/year 20.7 57.7 9.0 1.3 6.6

Metric Tons/year 2,908

Hot Refuel

Carrier Break Arrival

Taxi/Idle In

Emissions in lbs/op

Type of 

Non‐Break Arrival

Emissions in lbs/op Annual Emissions

Annual Emissions

Hot Refuel

Type of 

Operation

Operation

Type of 

Operation

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle In

Hot Refuel

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival

Taxi/Idle In

Emissions in lbs/op Annual Emissions

Taxi/Idle Out

Departure

Taxi/Idle Out

Departure

Non‐Break Arrival

Overhead Break Arrival
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Table 24. Baseline Blue Angels FA‐18 C/D Operations Aircraft with F404‐GE‐400 engines

 

Type of  Total

Operation Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

Taxi/Idle Out ‐ 574 21.84 52.02 0.50 0.49 5.30 1,080 6.27 14.93 0.14 0.14 1.52 310
Departure ‐ 574 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.12 2.65 0.28 0.13 686
Non‐Break Arrival ‐ 29 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.00 0.02 12
Overhead Break Arrival ‐ 38 0.18 1.00 3.58 0.53 2.39 1,320 0.00 0.02 0.07 0.01 0.05 25
Carrier Break Arrival ‐ 507 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.27 1.64 0.15 0.59 377
Touch and Go ‐ 60 0.21 0.85 11.30 0.80 2.59 2,009 0.01 0.03 0.34 0.02 0.08 60
Taxi/Idle In ‐ 574 10.77 25.87 0.26 0.25 2.67 546 3.09 7.43 0.08 0.07 0.77 157
Hot Refuel ‐ 87 20.43 48.22 0.41 0.44 4.84 964 0.89 2.10 0.02 0.02 0.21 42
Track DIA‐T/O (1DIA ) 4 120 0.06 0.19 4.55 0.23 0.51 571 0.00 0.01 0.27 0.01 0.03 34
Track DRTROL‐T/O* (2DRT ) 4 120 0.05 0.17 4.04 0.20 0.45 507 0.00 0.01 0.24 0.01 0.03 30
Track DIA360 (3DIA )  4 120 0.08 0.27 6.53 0.33 0.73 820 0.00 0.02 0.39 0.02 0.04 49
Track DIAROLL (6DIA )  2 60 0.09 0.30 7.25 0.36 0.81 910 0.00 0.01 0.22 0.01 0.02 27
Track DIAAILRL (11DI ) 1 30 0.09 0.30 7.09 0.36 0.79 889 0.00 0.00 0.11 0.01 0.01 13
Track DIADRTLOP (9DIA ) 1 30 0.10 0.33 7.83 0.39 0.87 982 0.00 0.00 0.12 0.01 0.01 15
Track DIATUCK (1DIA ) 1 30 0.11 0.37 8.80 0.44 0.98 1,104 0.00 0.01 0.13 0.01 0.01 17
Track DELTAROLL (9DEL )  1 30 0.11 0.37 8.82 0.44 0.98 1,106 0.00 0.01 0.13 0.01 0.01 17
Track DLTFLPASS/BRK (17DL )  2 60 0.11 0.38 9.15 0.46 1.02 1,147 0.00 0.01 0.27 0.01 0.03 34
Track KNIFE2SE (4KNI )  4 120 0.07 0.22 5.30 0.27 0.59 665 0.00 0.01 0.32 0.02 0.04 40
Track KNIFE2NW (5KNI )  4 120 0.08 0.26 6.16 0.31 0.69 772 0.00 0.02 0.37 0.02 0.04 46
Track FORTUS (10FO )  1 30 0.13 0.43 10.24 0.51 1.14 1,285 0.00 0.01 0.15 0.01 0.02 19
Track SNEAK (18SN )  1 30 0.07 0.25 5.90 0.30 0.66 740 0.00 0.00 0.09 0.00 0.01 11
Track SOLOMINRAD (12SO )  4 120 0.08 0.27 6.40 0.32 0.71 803 0.00 0.02 0.38 0.02 0.04 48
Track SOLOOPMINL (13SO )  5 150 0.11 0.36 8.67 0.43 0.97 1,087 0.01 0.03 0.65 0.03 0.07 82
Track SOLOOPMINR (14SO )  1 30 0.11 0.36 8.68 0.43 0.97 1,089 0.00 0.01 0.13 0.01 0.01 16
Track TUCK1 (15TU )  1 30 0.11 0.38 9.04 0.45 1.01 1,134 0.00 0.01 0.14 0.01 0.02 17
Track TUCK2 (16TU )  1 30 0.11 0.37 8.79 0.44 0.98 1,102 0.00 0.01 0.13 0.01 0.01 17
Track SECHIANGF (2SEC )  1 30 0.08 0.29 6.88 0.34 0.77 863 0.00 0.00 0.10 0.01 0.01 13
Track SECHIANGC (3SEC )  1 30 0.08 0.28 6.65 0.33 0.74 835 0.00 0.00 0.10 0.00 0.01 13
Track FLEURDELIS (10FL )  1 30 0.07 0.23 5.44 0.27 0.61 682 0.00 0.00 0.08 0.00 0.01 10
Track VERT#6 (19VE )  1 30 0.05 0.15 3.68 0.18 0.41 462 0.00 0.00 0.06 0.00 0.01 7
Track VERTPTCH1 (23VE )  2 60 0.03 0.12 2.77 0.14 0.31 347 0.00 0.00 0.08 0.00 0.01 10
Track INVERT2NW (71NV )  6 180 0.05 0.17 4.07 0.20 0.45 511 0.00 0.02 0.37 0.02 0.04 46
Track INVERT2SE (81NV )  1 30 0.06 0.20 4.76 0.24 0.53 597 0.00 0.00 0.07 0.00 0.01 9
Track LEFTECH (17LE )  1 30 0.08 0.28 6.77 0.34 0.76 850 0.00 0.00 0.10 0.01 0.01 13
Track TUCKOVER (8TUC )  6 180 0.11 0.36 8.68 0.43 0.97 1,089 0.01 0.03 0.78 0.04 0.09 98
Track OP4PT1 (21OP )  1 30 0.08 0.26 6.26 0.31 0.70 786 0.00 0.00 0.09 0.00 0.01 12
Track OP4PT2 (22OP )  1 30 0.04 0.14 3.47 0.17 0.39 435 0.00 0.00 0.05 0.00 0.01 7
Track BARREL1 (4BAR )  1 30 0.08 0.26 6.26 0.31 0.70 786 0.00 0.00 0.09 0.00 0.01 12
Track BARREL2 (5BAR )  6 180 0.08 0.26 6.11 0.31 0.68 767 0.01 0.02 0.55 0.03 0.06 69
Track BARREL4 (6BAR )  4 120 0.08 0.26 6.26 0.31 0.70 786 0.00 0.02 0.38 0.02 0.04 47
Track BARREL3 (7BAR )  6 180 0.07 0.25 6.04 0.30 0.67 757 0.01 0.02 0.54 0.03 0.06 68
Track LINEAB (20LI )  1 30 0.09 0.30 7.21 0.36 0.81 904 0.00 0.00 0.11 0.01 0.01 14
Track LBC#1 (11LB )  4 120 0.07 0.22 5.36 0.27 0.60 673 0.00 0.01 0.32 0.02 0.04 40
Track LBC#3 (15LB )  1 30 0.03 0.11 2.55 0.13 0.29 320 0.00 0.00 0.04 0.00 0.00 5

Tons/year 10.45 29.24 13.14 1.11 4.28
Metric Tons/year 2,444

Annual EmissionsEmissions in lbs/op

Passes per Session
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ALTERNATIVE 1

2016 ‐ 2026 Same as Baseline

Table 25. 2027‐2028 Blue Angels FA‐18 C/D Operations Aircraft with F404‐GE‐400 engines

 

Type of  Total

Operation Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

All other Operations N/A 3,758 10.44 29.21 12.80 1.08 4.20 2,634
Touch and Go ‐ 48 0.21 0.85 11.30 0.80 2.59 2,009 0.01 0.02 0.27 0.02 0.06 48

Tons/year 10.44 29.23 13.07 1.10 4.26
Metric Tons/year 2,433

ALTERNATIVE 2
Assume 2016 ‐ 2028 Operations remain the same as Baseline

Table 26.  Baseline Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

4,708 27.26 41.18 1.44 0.55 5.45 1,304 64.16 96.93 3.39 1.30 12.83 3,070
4,708 3.75 210.54 14.83 1.22 0.61 2,723 8.83 495.61 34.91 2.87 1.44 6,411
247 0.03 0.15 2.96 0.26 1.40 665 0.00 0.02 0.37 0.03 0.17 82

1,025 0.07 0.44 10.11 0.77 3.77 1,952 0.04 0.22 5.18 0.40 1.93 1,000
3,436 0.07 0.41 8.49 0.73 3.77 1,836 0.12 0.71 14.58 1.25 6.49 3,155
4,708 13.40 20.35 0.75 0.28 2.77 663 31.55 47.91 1.76 0.66 6.52 1,561
706 33.13 49.78 1.61 0.64 6.41 1,508 11.70 17.58 0.57 0.23 2.26 532

Tons/year 116.40 658.99 60.76 6.73 31.66
Metric Tons/year 14,344

Operation

Emissions in lbs/op Annual Emissions

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival

Taxi/Idle In
Hot Refuel

Departure
Taxi/Idle Out

Type of 

Passes per Session

Emissions in lbs/op Annual Emissions

See individual operations above ‐ all same as Baseline
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ALTERNATIVE 1

2016 Emissions = same as Baseline

Table 27. 2017 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

4,433 27.26 41.18 1.44 0.55 5.45 1,304 60.42 91.27 3.20 1.22 12.08 2,891
4,433 3.75 210.54 14.83 1.22 0.61 2,723 8.31 466.66 32.87 2.71 1.36 6,036
232 0.03 0.15 2.96 0.26 1.40 665 0.00 0.02 0.34 0.03 0.16 77

1,010 0.07 0.44 10.11 0.77 3.77 1,952 0.04 0.22 5.10 0.39 1.90 986
3,190 0.07 0.41 8.49 0.73 3.77 1,836 0.11 0.66 13.54 1.16 6.02 2,929
4,433 13.40 20.35 0.75 0.28 2.77 663 29.71 45.11 1.66 0.62 6.14 1,470
665 33.13 49.78 1.61 0.64 6.41 1,508 11.01 16.55 0.54 0.21 2.13 501

Tons/year 109.60 620.49 57.24 6.34 29.80
Metric Tons/year 13,508

Table 28.  2018 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

4,157 27.26 41.18 1.44 0.55 5.45 1,304 56.65 85.59 3.00 1.14 11.33 2,711
4,157 3.75 210.54 14.83 1.22 0.61 2,723 7.80 437.60 30.82 2.54 1.28 5,661
217 0.03 0.15 2.96 0.26 1.40 665 0.00 0.02 0.32 0.03 0.15 72
995 0.07 0.44 10.11 0.77 3.77 1,952 0.04 0.22 5.03 0.38 1.87 971

2,945 0.07 0.41 8.49 0.73 3.77 1,836 0.10 0.61 12.50 1.07 5.56 2,704
4,157 13.40 20.35 0.75 0.28 2.77 663 27.86 42.30 1.55 0.58 5.76 1,379
624 33.13 49.78 1.61 0.64 6.41 1,508 10.33 15.52 0.50 0.20 2.00 470

Tons/year 102.78 581.86 53.72 5.94 27.95
Metric Tons/year 12,671

Departure

Overhead Break Arrival
Carrier Break Arrival

Hot Refuel

Non‐Break Arrival

Emissions in lbs/op Annual Emissions

Annual EmissionsEmissions in lbs/op
Type of 
Operation

Taxi/Idle Out

Taxi/Idle In
Hot Refuel

Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival

Taxi/Idle In
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Table 29.  2019 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

3,882 27.26 41.18 1.44 0.55 5.45 1,304 52.91 79.93 2.80 1.07 10.58 2,531
3,882 3.75 210.54 14.83 1.22 0.61 2,723 7.28 408.66 28.78 2.37 1.19 5,286
203 0.03 0.15 2.96 0.26 1.40 665 0.00 0.02 0.30 0.03 0.14 68
981 0.07 0.44 10.11 0.77 3.77 1,952 0.04 0.21 4.96 0.38 1.85 957

2,699 0.07 0.41 8.49 0.73 3.77 1,836 0.09 0.56 11.45 0.98 5.09 2,478
3,882 13.40 20.35 0.75 0.28 2.77 663 26.01 39.50 1.45 0.54 5.38 1,287
582 33.13 49.78 1.61 0.64 6.41 1,508 9.64 14.49 0.47 0.19 1.87 439

Tons/year 95.98 543.37 50.21 5.55 26.10
Metric Tons/year 11,836

Table 30.  2020 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

3,607 27.26 41.18 1.44 0.55 5.45 1,304 49.16 74.27 2.60 0.99 9.83 2,352
3,607 3.75 210.54 14.83 1.22 0.61 2,723 6.76 379.71 26.75 2.20 1.11 4,912
188 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.28 0.02 0.13 63
966 0.07 0.44 10.11 0.77 3.77 1,952 0.04 0.21 4.88 0.37 1.82 943

2,453 0.07 0.41 8.49 0.73 3.77 1,836 0.08 0.51 10.41 0.89 4.63 2,252
3,607 13.40 20.35 0.75 0.28 2.77 663 24.17 36.71 1.35 0.50 5.00 1,196
541 33.13 49.78 1.61 0.64 6.41 1,508 8.96 13.47 0.44 0.17 1.73 408

Tons/year 89.18 504.88 46.70 5.16 24.25
Metric Tons/year 11,000

Table 31.  2021 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

3,331 27.26 41.18 1.44 0.55 5.45 1,304 45.40 68.58 2.40 0.92 9.08 2,172
3,331 3.75 210.54 14.83 1.22 0.61 2,723 6.25 350.65 24.70 2.03 1.02 4,536
173 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.26 0.02 0.12 58
951 0.07 0.44 10.11 0.77 3.77 1,952 0.03 0.21 4.81 0.37 1.79 928

2,207 0.07 0.41 8.49 0.73 3.77 1,836 0.08 0.46 9.37 0.80 4.17 2,027
3,331 13.40 20.35 0.75 0.28 2.77 663 22.32 33.90 1.24 0.47 4.62 1,105
500 33.13 49.78 1.61 0.64 6.41 1,508 8.28 12.44 0.40 0.16 1.60 377

Tons/year 82.36 466.25 43.17 4.77 22.40
Metric Tons/year 10,162

Taxi/Idle Out

Type of 

Taxi/Idle In
Hot Refuel

Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival

Overhead Break Arrival
Carrier Break Arrival

Taxi/Idle In
Hot Refuel

Taxi/Idle In
Hot Refuel

Type of 
Operation

Annual Emissions

Emissions in lbs/op Annual Emissions

Type of 
Operation

Taxi/Idle Out

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival

Departure
Non‐Break Arrival

Departure

Emissions in lbs/op Annual Emissions

Emissions in lbs/op
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Table 32.  2022 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

3,056 27.26 41.18 1.44 0.55 5.45 1,304 41.65 62.92 2.20 0.84 8.33 1,993
3,056 3.75 210.54 14.83 1.22 0.61 2,723 5.73 321.70 22.66 1.87 0.94 4,161
158 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.23 0.02 0.11 53
936 0.07 0.44 10.11 0.77 3.77 1,952 0.03 0.21 4.73 0.36 1.76 913

1,362 0.07 0.41 8.49 0.73 3.77 1,836 0.05 0.28 5.78 0.49 2.57 1,251
3,056 13.40 20.35 0.75 0.28 2.77 663 20.48 31.10 1.14 0.43 4.23 1,014
458 33.13 49.78 1.61 0.64 6.41 1,508 7.59 11.41 0.37 0.15 1.47 346

Tons/year 75.54 427.63 37.12 4.16 19.42
Metric Tons/year 8,827

Table 33.  2023 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

2,780 27.26 41.18 1.44 0.55 5.45 1,304 37.89 57.24 2.00 0.77 7.58 1,813
2,780 3.75 210.54 14.83 1.22 0.61 2,723 5.21 292.65 20.61 1.70 0.85 3,786
143 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.21 0.02 0.10 48
921 0.07 0.44 10.11 0.77 3.77 1,952 0.03 0.20 4.65 0.36 1.73 899

1,716 0.07 0.41 8.49 0.73 3.77 1,836 0.06 0.36 7.28 0.62 3.24 1,576
2,780 13.40 20.35 0.75 0.28 2.77 663 18.63 28.29 1.04 0.39 3.85 922
417 33.13 49.78 1.61 0.64 6.41 1,508 6.91 10.38 0.34 0.13 1.34 314

Tons/year 68.73 389.12 36.14 3.98 18.69
Metric Tons/year 8,488

Table 34.  2024 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

2,505 27.26 41.18 1.44 0.55 5.45 1,304 34.14 51.58 1.81 0.69 6.83 1,633
2,505 3.75 210.54 14.83 1.22 0.61 2,723 4.70 263.70 18.57 1.53 0.77 3,411
128 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.19 0.02 0.09 43
906 0.07 0.44 10.11 0.77 3.77 1,952 0.03 0.20 4.58 0.35 1.71 884

1,470 0.07 0.41 8.49 0.73 3.77 1,836 0.05 0.30 6.24 0.53 2.77 1,350
2,505 13.40 20.35 0.75 0.28 2.77 663 16.79 25.49 0.94 0.35 3.47 831
376 33.13 49.78 1.61 0.64 6.41 1,508 6.22 9.35 0.30 0.12 1.20 283

Tons/year 61.93 350.63 32.62 3.59 16.84
Metric Tons/year 7,652

Emissions in lbs/op Annual Emissions
Type of 

Overhead Break Arrival
Carrier Break Arrival

Taxi/Idle In
Hot Refuel

Taxi/Idle In
Hot Refuel

Taxi/Idle In
Hot Refuel

Type of 
Operation

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival

Taxi/Idle Out
Departure

Non‐Break Arrival

Operation

Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival

Taxi/Idle Out
Departure

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions

Type of 
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Table 35.  2025 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

2,230 27.26 41.18 1.44 0.55 5.45 1,304 30.39 45.91 1.61 0.61 6.08 1,454
2,230 3.75 210.54 14.83 1.22 0.61 2,723 4.18 234.75 16.54 1.36 0.68 3,037
114 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.17 0.01 0.08 38
892 0.07 0.44 10.11 0.77 3.77 1,952 0.03 0.20 4.51 0.34 1.68 870

1,224 0.07 0.41 8.49 0.73 3.77 1,836 0.04 0.25 5.19 0.44 2.31 1,124
2,230 13.40 20.35 0.75 0.28 2.77 663 14.94 22.69 0.83 0.31 3.09 740
335 33.13 49.78 1.61 0.64 6.41 1,508 5.54 8.33 0.27 0.11 1.07 252

Tons/year 55.13 312.14 29.12 3.20 15.00
Metric Tons/year 6,817

Table 36.  2026 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,954 27.26 41.18 1.44 0.55 5.45 1,304 26.63 40.23 1.41 0.54 5.33 1,274
1,954 3.75 210.54 14.83 1.22 0.61 2,723 3.66 205.70 14.49 1.19 0.60 2,661

99 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.15 0.01 0.07 33
877 0.07 0.44 10.11 0.77 3.77 1,952 0.03 0.19 4.43 0.34 1.65 856
979 0.07 0.41 8.49 0.73 3.77 1,836 0.03 0.20 4.15 0.35 1.85 899

1,954 13.40 20.35 0.75 0.28 2.77 663 13.09 19.88 0.73 0.27 2.71 648
293 33.13 49.78 1.61 0.64 6.41 1,508 4.85 7.30 0.24 0.09 0.94 221

Tons/year 48.31 273.51 25.60 2.80 13.14
Metric Tons/year 5,980

Table 37.  2027‐2028 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,679 27.26 41.18 1.44 0.55 5.45 1,304 22.88 34.57 1.21 0.46 4.58 1,095
1,679 3.75 210.54 14.83 1.22 0.61 2,723 3.15 176.75 12.45 1.02 0.52 2,286

84 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.12 0.01 0.06 28
862 0.07 0.44 10.11 0.77 3.77 1,952 0.03 0.19 4.36 0.33 1.62 841
733 0.07 0.41 8.49 0.73 3.77 1,836 0.03 0.15 3.11 0.27 1.38 673

1,679 13.40 20.35 0.75 0.28 2.77 663 11.25 17.09 0.63 0.23 2.33 557
252 33.13 49.78 1.61 0.64 6.41 1,508 4.17 6.27 0.20 0.08 0.81 190

Tons/year 41.51 235.02 22.08 2.41 11.29
Metric Tons/year 5,144

Hot Refuel

Type of 
Operation

Carrier Break Arrival
Taxi/Idle In
Hot Refuel

Type of 
Operation

Taxi/Idle Out
Departure

Type of 
Operation

Taxi/Idle Out

Carrier Break Arrival
Taxi/Idle In
Hot Refuel

Emissions in lbs/op Annual Emissions

Emissions in lbs/op

Taxi/Idle In

Overhead Break Arrival
Carrier Break Arrival

Non‐Break Arrival
Overhead Break Arrival

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Departure
Non‐Break Arrival

Annual Emissions

Emissions in lbs/op Annual Emissions
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ALTERNATIVE 2

2016 Emissions = same as Baseline

Table 38.  2017 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

4,382 27.26 41.18 1.44 0.55 5.45 1,304 59.72 90.22 3.16 1.21 11.95 2,857
4,382 3.75 210.54 14.83 1.22 0.61 2,723 8.22 461.29 32.49 2.67 1.34 5,967
230 0.03 0.15 2.96 0.26 1.40 665 0.00 0.02 0.34 0.03 0.16 77
968 0.07 0.44 10.11 0.77 3.77 1,952 0.04 0.21 4.89 0.37 1.82 945

3,185 0.07 0.41 8.49 0.73 3.77 1,836 0.11 0.66 13.52 1.15 6.01 2,925
4,382 13.40 20.35 0.75 0.28 2.77 663 29.37 44.59 1.64 0.61 6.07 1,453
657 33.13 49.78 1.61 0.64 6.41 1,508 10.89 16.36 0.53 0.21 2.11 495

Tons/year 108.34 613.36 56.57 6.26 29.47
Metric Tons/year 13,353

Table 39.  2018 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

4,055 27.26 41.18 1.44 0.55 5.45 1,304 55.26 83.49 2.92 1.12 11.05 2,644
4,055 3.75 210.54 14.83 1.22 0.61 2,723 7.60 426.87 30.07 2.48 1.24 5,522
212 0.03 0.15 2.96 0.26 1.40 665 0.00 0.02 0.31 0.03 0.15 71
910 0.07 0.44 10.11 0.77 3.77 1,952 0.03 0.20 4.60 0.35 1.71 888

2,933 0.07 0.41 8.49 0.73 3.77 1,836 0.10 0.61 12.45 1.06 5.54 2,693
4,055 13.40 20.35 0.75 0.28 2.77 663 27.17 41.26 1.51 0.57 5.62 1,345
608 33.13 49.78 1.61 0.64 6.41 1,508 10.07 15.14 0.49 0.19 1.95 459

Tons/year 100.25 567.58 52.35 5.80 27.27
Metric Tons/year 12,357

Table 40.  2019 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

3,408 27.26 41.18 1.44 0.55 5.45 1,304 46.45 70.17 2.46 0.94 9.29 2,222
3,408 3.75 210.54 14.83 1.22 0.61 2,723 6.39 358.76 25.27 2.08 1.05 4,641
178 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.26 0.02 0.12 59
796 0.07 0.44 10.11 0.77 3.77 1,952 0.03 0.17 4.02 0.31 1.50 777

2,430 0.07 0.41 8.49 0.73 3.77 1,836 0.08 0.50 10.31 0.88 4.59 2,231
3,408 13.40 20.35 0.75 0.28 2.77 663 22.84 34.68 1.27 0.48 4.72 1,130
511 33.13 49.78 1.61 0.64 6.41 1,508 8.47 12.72 0.41 0.16 1.64 385

Tons/year 84.26 477.02 44.01 4.87 22.91
Metric Tons/year 10,384

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Type of 
Operation

Taxi/Idle Out
Departure

Type of 
Operation

Non‐Break Arrival
Overhead Break Arrival

Emissions in lbs/op Annual Emissions

Taxi/Idle In

Taxi/Idle Out
Departure

Non‐Break Arrival

Carrier Break Arrival

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions

Overhead Break Arrival
Carrier Break Arrival

Taxi/Idle In
Hot Refuel

Carrier Break Arrival

Hot Refuel

Type of 
Operation

Taxi/Idle In
Hot Refuel
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Table 41.  2020 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

3,403 27.26 41.18 1.44 0.55 5.45 1,304 46.38 70.06 2.45 0.94 9.28 2,219
3,403 3.75 210.54 14.83 1.22 0.61 2,723 6.38 358.23 25.23 2.08 1.04 4,634
178 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.26 0.02 0.12 59
796 0.07 0.44 10.11 0.77 3.77 1,952 0.03 0.17 4.02 0.31 1.50 777

2,430 0.07 0.41 8.49 0.73 3.77 1,836 0.08 0.50 10.31 0.88 4.59 2,231
3,408 13.40 20.35 0.75 0.28 2.77 663 22.84 34.68 1.27 0.48 4.72 1,130
511 33.13 49.78 1.61 0.64 6.41 1,508 8.47 12.72 0.41 0.16 1.64 385

Tons/year 84.18 476.39 43.97 4.87 22.89
Metric Tons/year 10,374

Table 42.  2021 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

3,077 27.26 41.18 1.44 0.55 5.45 1,304 41.93 63.35 2.22 0.85 8.39 2,006
3,077 3.75 210.54 14.83 1.22 0.61 2,723 5.77 323.91 22.82 1.88 0.94 4,190
160 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.24 0.02 0.11 53
738 0.07 0.44 10.11 0.77 3.77 1,952 0.03 0.16 3.73 0.28 1.39 720

2,179 0.07 0.41 8.49 0.73 3.77 1,836 0.08 0.45 9.25 0.79 4.11 2,001
3,077 13.40 20.35 0.75 0.28 2.77 663 20.62 31.31 1.15 0.43 4.26 1,020
462 33.13 49.78 1.61 0.64 6.41 1,508 7.64 11.49 0.37 0.15 1.48 348

Tons/year 76.07 430.69 39.77 4.40 20.69
Metric Tons/year 9,379

Table 43.  2022 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

2,750 27.26 41.18 1.44 0.55 5.45 1,304 37.48 56.62 1.98 0.76 7.50 1,793
2,750 3.75 210.54 14.83 1.22 0.61 2,723 5.16 289.49 20.39 1.68 0.84 3,745
143 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.21 0.02 0.10 48
681 0.07 0.44 10.11 0.77 3.77 1,952 0.03 0.15 3.44 0.26 1.28 665

1,927 0.07 0.41 8.49 0.73 3.77 1,836 0.07 0.40 8.18 0.70 3.64 1,769
2,750 13.40 20.35 0.75 0.28 2.77 663 18.43 27.98 1.03 0.38 3.81 912
413 33.13 49.78 1.61 0.64 6.41 1,508 6.83 10.27 0.33 0.13 1.32 311

Tons/year 67.99 384.92 35.56 3.93 18.49
Metric Tons/year 8,385

Hot Refuel

Departure
Non‐Break Arrival

Overhead Break Arrival
Carrier Break Arrival

Taxi/Idle In

Emissions in lbs/op Annual Emissions
Type of 

Taxi/Idle Out
Departure

Non‐Break Arrival

Emissions in lbs/op Annual Emissions
Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Hot Refuel

Operation

Taxi/Idle Out

Carrier Break Arrival
Taxi/Idle In

Emissions in lbs/op Annual Emissions
Type of 
Operation

Taxi/Idle In
Hot Refuel

Overhead Break Arrival
Carrier Break Arrival
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Table 44.  2023 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

2,424 27.26 41.18 1.44 0.55 5.45 1,304 33.04 49.91 1.75 0.67 6.61 1,581
2,424 3.75 210.54 14.83 1.22 0.61 2,723 4.55 255.17 17.97 1.48 0.74 3,301
125 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.18 0.02 0.09 42
623 0.07 0.44 10.11 0.77 3.77 1,952 0.02 0.14 3.15 0.24 1.17 608

1,676 0.07 0.41 8.49 0.73 3.77 1,836 0.06 0.35 7.11 0.61 3.16 1,539
2,424 13.40 20.35 0.75 0.28 2.77 663 16.24 24.67 0.91 0.34 3.36 804
364 33.13 49.78 1.61 0.64 6.41 1,508 6.02 9.05 0.29 0.12 1.17 274

Tons/year 59.93 339.29 31.37 3.47 16.30
Metric Tons/year 7,392

Table 45.  2024 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

2,098 27.26 41.18 1.44 0.55 5.45 1,304 28.59 43.20 1.51 0.58 5.72 1,368
2,098 3.75 210.54 14.83 1.22 0.61 2,723 3.93 220.85 15.56 1.28 0.64 2,857
108 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.16 0.01 0.08 36
566 0.07 0.44 10.11 0.77 3.77 1,952 0.02 0.12 2.86 0.22 1.07 552

1,424 0.07 0.41 8.49 0.73 3.77 1,836 0.05 0.30 6.04 0.52 2.69 1,308
2,098 13.40 20.35 0.75 0.28 2.77 663 14.06 21.35 0.78 0.29 2.91 696
315 33.13 49.78 1.61 0.64 6.41 1,508 5.21 7.83 0.25 0.10 1.01 237

Tons/year 51.87 293.66 27.17 3.00 14.11
Metric Tons/year 6,399

Table 46.  2025 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,772 27.26 41.18 1.44 0.55 5.45 1,304 24.15 36.48 1.28 0.49 4.83 1,156
1,772 3.75 210.54 14.83 1.22 0.61 2,723 3.32 186.54 13.14 1.08 0.54 2,413

91 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.13 0.01 0.06 30
509 0.07 0.44 10.11 0.77 3.77 1,952 0.02 0.11 2.57 0.20 0.96 497

1,173 0.07 0.41 8.49 0.73 3.77 1,836 0.04 0.24 4.98 0.43 2.21 1,077
1,772 13.40 20.35 0.75 0.28 2.77 663 11.87 18.03 0.66 0.25 2.46 588
266 33.13 49.78 1.61 0.64 6.41 1,508 4.40 6.62 0.21 0.08 0.85 200

Tons/year 43.81 248.03 22.98 2.54 11.92
Metric Tons/year 5,407

Taxi/Idle In
Hot Refuel

Emissions in lbs/op Annual Emissions
Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival

Emissions in lbs/op Annual Emissions

Carrier Break Arrival
Taxi/Idle In
Hot Refuel

Non‐Break Arrival
Overhead Break Arrival

Emissions in lbs/op Annual Emissions
Type of 
Operation

Taxi/Idle Out
Departure

Carrier Break Arrival
Taxi/Idle In
Hot Refuel
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Table 47.  2026 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,445 27.26 41.18 1.44 0.55 5.45 1,304 19.69 29.75 1.04 0.40 3.94 942
1,445 3.75 210.54 14.83 1.22 0.61 2,723 2.71 152.11 10.71 0.88 0.44 1,968

73 0.03 0.15 2.96 0.26 1.40 665 0.00 0.01 0.11 0.01 0.05 24
451 0.07 0.44 10.11 0.77 3.77 1,952 0.02 0.10 2.28 0.17 0.85 440
921 0.07 0.41 8.49 0.73 3.77 1,836 0.03 0.19 3.91 0.33 1.74 846

1,445 13.40 20.35 0.75 0.28 2.77 663 9.68 14.70 0.54 0.20 2.00 479
217 33.13 49.78 1.61 0.64 6.41 1,508 3.59 5.40 0.17 0.07 0.69 163

Tons/year 35.73 202.26 18.77 2.07 9.72
Metric Tons/year 4,411

Table 48.  2027‐2028 Transient FA‐18E/F Operations 

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

1,119 27.26 41.18 1.44 0.55 5.45 1,304 15.25 23.04 0.81 0.31 3.05 730
1,119 3.75 210.54 14.83 1.22 0.61 2,723 2.10 117.80 8.30 0.68 0.34 1,524

56 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.08 0.01 0.04 19
394 0.07 0.44 10.11 0.77 3.77 1,952 0.01 0.09 1.99 0.15 0.74 384
670 0.07 0.41 8.49 0.73 3.77 1,836 0.02 0.14 2.84 0.24 1.26 615

1,119 13.40 20.35 0.75 0.28 2.77 663 7.50 11.39 0.42 0.16 1.55 371
168 33.13 49.78 1.61 0.64 6.41 1,508 2.78 4.18 0.14 0.05 0.54 127

Tons/year 27.67 156.63 14.57 1.60 7.53
Metric Tons/year 3,420

Table 49. Baseline Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

644 21.84 52.02 0.50 0.49 5.30 1,080 7.03 16.75 0.16 0.16 1.71 348
644 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.62 2.98 0.31 0.15 770
32 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.02 13
146 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.07 0.26 0.04 0.17 96

466 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.25 1.51 0.14 0.54 347
644 10.77 25.87 0.26 0.25 2.67 546 3.47 8.33 0.08 0.08 0.86 176
97 20.43 48.22 0.41 0.44 4.84 964 0.99 2.33 0.02 0.02 0.23 47

Tons/year 11.59 32.37 5.05 0.75 3.69
Metric Tons/year 1,629

Annual Emissions
Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival

Departure
Non‐Break Arrival

Overhead Break Arrival
Carrier Break Arrival

Taxi/Idle In
Hot Refuel

Emissions in lbs/op

Emissions in lbs/op Annual Emissions
Type of 
Operation

Taxi/Idle Out

Carrier Break Arrival

Taxi/Idle In
Hot Refuel

Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Taxi/Idle In
Hot Refuel

Emissions in lbs/op Annual Emissions
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ALTERNATIVE 1

2016 Same as baseline

Table 50. 2017 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

636 21.84 52.02 0.50 0.49 5.30 1,080 6.95 16.54 0.16 0.16 1.68 343
636 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.56 2.94 0.31 0.14 760
32 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.02 13
156 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.08 0.28 0.04 0.19 103

499 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.27 1.61 0.15 0.58 371
636 10.77 25.87 0.26 0.25 2.67 546 3.42 8.23 0.08 0.08 0.85 174
95 20.43 48.22 0.41 0.44 4.84 964 0.97 2.30 0.02 0.02 0.23 46

Tons/year 11.45 31.99 5.13 0.76 3.70
Metric Tons/year 1,643

Table 51. 2018 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

628 21.84 52.02 0.50 0.49 5.30 1,080 6.86 16.33 0.16 0.15 1.66 339
628 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.51 2.90 0.30 0.14 751
31 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.00 0.02 12
165 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.08 0.30 0.04 0.20 109

432 0.20 1.08 6.47 0.59 2.33 1,489 0.04 0.23 1.40 0.13 0.50 322
628 10.77 25.87 0.26 0.25 2.67 546 3.38 8.12 0.08 0.08 0.84 172
94 20.43 48.22 0.41 0.44 4.84 964 0.96 2.27 0.02 0.02 0.23 45

Tons/year 11.30 31.56 4.89 0.73 3.60
Metric Tons/year 1,587

Table 52. 2019 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

620 21.84 52.02 0.50 0.49 5.30 1,080 6.77 16.13 0.16 0.15 1.64 335
620 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.45 2.87 0.30 0.14 741
31 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.00 0.02 12
175 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.09 0.31 0.05 0.21 115

414 0.20 1.08 6.47 0.59 2.33 1,489 0.04 0.22 1.34 0.12 0.48 308
620 10.77 25.87 0.26 0.25 2.67 546 3.34 8.02 0.08 0.08 0.83 169
93 20.43 48.22 0.41 0.44 4.84 964 0.95 2.24 0.02 0.02 0.23 45

Tons/year 11.16 31.16 4.81 0.72 3.55
Metric Tons/year 1,566

Taxi/Idle In
Hot Refuel

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Taxi/Idle In
Hot Refuel

Type of 

Carrier Break Arrival

Carrier Break Arrival

Type of 
Operation

Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Type of 
Operation

Emissions in lbs/op Annual Emissions

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Taxi/Idle In
Hot Refuel

Carrier Break Arrival

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions
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Table 53. 2020 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

612 21.84 52.02 0.50 0.49 5.30 1,080 6.68 15.92 0.15 0.15 1.62 330
612 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.39 2.83 0.29 0.14 732
31 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.00 0.02 12
184 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.09 0.33 0.05 0.22 121

397 0.20 1.08 6.47 0.59 2.33 1,489 0.04 0.21 1.28 0.12 0.46 295
612 10.77 25.87 0.26 0.25 2.67 546 3.30 7.92 0.08 0.08 0.82 167
92 20.43 48.22 0.41 0.44 4.84 964 0.94 2.21 0.02 0.02 0.22 44

Tons/year 11.01 30.76 4.73 0.71 3.51
Metric Tons/year 1,545

Table 54. 2021 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

604 21.84 52.02 0.50 0.49 5.30 1,080 6.60 15.71 0.15 0.15 1.60 326
604 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.33 2.79 0.29 0.14 722
30 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.00 0.02 12
194 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.10 0.35 0.05 0.23 128

380 0.20 1.08 6.47 0.59 2.33 1,489 0.04 0.21 1.23 0.11 0.44 283
604 10.77 25.87 0.26 0.25 2.67 546 3.25 7.81 0.08 0.08 0.81 165
91 20.43 48.22 0.41 0.44 4.84 964 0.93 2.18 0.02 0.02 0.22 44

Tons/year 10.87 30.35 4.65 0.70 3.46
Metric Tons/year 1,524

Table 55. 2022 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

596 21.84 52.02 0.50 0.49 5.30 1,080 6.51 15.50 0.15 0.15 1.58 322
596 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.28 2.76 0.29 0.14 712
30 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.00 0.02 12
203 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.10 0.36 0.05 0.24 134

363 0.20 1.08 6.47 0.59 2.33 1,489 0.04 0.20 1.17 0.11 0.42 270
596 10.77 25.87 0.26 0.25 2.67 546 3.21 7.71 0.08 0.07 0.80 163
89 20.43 48.22 0.41 0.44 4.84 964 0.91 2.16 0.02 0.02 0.22 43

Tons/year 10.72 29.95 4.57 0.69 3.41
Metric Tons/year 1,503

Type of 
Operation

Taxi/Idle Out
Departure

Emissions in lbs/op

Carrier Break Arrival

Carrier Break Arrival

Annual Emissions

Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Taxi/Idle In

Annual Emissions

Operation

Emissions in lbs/op

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Taxi/Idle In
Hot Refuel

Annual Emissions

Emissions in lbs/op

Carrier Break Arrival

Non‐Break Arrival
Overhead Break Arrival

Taxi/Idle In
Hot Refuel

Type of 

Hot Refuel
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Table 56. 2023 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

588 21.84 52.02 0.50 0.49 5.30 1,080 6.42 15.29 0.15 0.14 1.56 317
588 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.22 2.72 0.28 0.13 703
29 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.00 0.02 12
213 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.11 0.38 0.06 0.26 141

346 0.20 1.08 6.47 0.59 2.33 1,489 0.03 0.19 1.12 0.10 0.40 258
588 10.77 25.87 0.26 0.25 2.67 546 3.17 7.61 0.08 0.07 0.79 161
88 20.43 48.22 0.41 0.44 4.84 964 0.90 2.13 0.02 0.02 0.21 43

Tons/year 10.58 29.55 4.49 0.68 3.37
Metric Tons/year 1,482

Table 57. 2024 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

580 21.84 52.02 0.50 0.49 5.30 1,080 6.33 15.09 0.15 0.14 1.54 313
580 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.16 2.68 0.28 0.13 693
29 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.00 0.02 12
222 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.11 0.40 0.06 0.27 146

329 0.20 1.08 6.47 0.59 2.33 1,489 0.03 0.18 1.06 0.10 0.38 245
580 10.77 25.87 0.26 0.25 2.67 546 3.12 7.50 0.08 0.07 0.77 158
87 20.43 48.22 0.41 0.44 4.84 964 0.89 2.10 0.02 0.02 0.21 42

Tons/year 10.44 29.15 4.41 0.67 3.32
Metric Tons/year 1,460

Table 58. 2025 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

572 21.84 52.02 0.50 0.49 5.30 1,080 6.25 14.88 0.14 0.14 1.51 309
572 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.10 2.65 0.28 0.13 684
29 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.00 0.02 12
232 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.12 0.42 0.06 0.28 153

311 0.20 1.08 6.47 0.59 2.33 1,489 0.03 0.17 1.01 0.09 0.36 231
572 10.77 25.87 0.26 0.25 2.67 546 3.08 7.40 0.07 0.07 0.76 156
86 20.43 48.22 0.41 0.44 4.84 964 0.88 2.07 0.02 0.02 0.21 41

Tons/year 10.29 28.74 4.33 0.66 3.28
Metric Tons/year 1,439

Emissions in lbs/op

Overhead Break Arrival

Taxi/Idle In
Hot Refuel

Non‐Break Arrival
Overhead Break Arrival

Carrier Break Arrival

Annual Emissions

Hot Refuel

Type of 
Operation

Taxi/Idle Out
Departure

Taxi/Idle In
Hot Refuel

Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Taxi/Idle In

Taxi/Idle Out
Departure

Non‐Break Arrival

Operation

Emissions in lbs/op

Emissions in lbs/op Annual Emissions
Type of 

Annual Emissions

Carrier Break Arrival

Carrier Break Arrival
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Table 59. 2026 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

564 21.84 52.02 0.50 0.49 5.30 1,080 6.16 14.67 0.14 0.14 1.49 304
564 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.05 2.61 0.27 0.13 674
28 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.00 0.02 11
241 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.12 0.43 0.06 0.29 159

294 0.20 1.08 6.47 0.59 2.33 1,489 0.03 0.16 0.95 0.09 0.34 219
564 10.77 25.87 0.26 0.25 2.67 546 3.04 7.30 0.07 0.07 0.75 154
85 20.43 48.22 0.41 0.44 4.84 964 0.86 2.04 0.02 0.02 0.20 41

Tons/year 10.15 28.34 4.25 0.65 3.23
Metric Tons/year 1,418

Table 60. 2027‐2028 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

556 21.84 52.02 0.50 0.49 5.30 1,080 6.07 14.46 0.14 0.14 1.47 300
556 0.13 14.35 9.25 0.96 0.45 2,391 0.04 3.99 2.57 0.27 0.13 665
28 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.00 0.02 11
251 0.18 1.00 3.58 0.53 2.39 1,320 0.02 0.13 0.45 0.07 0.30 166

277 0.20 1.08 6.47 0.59 2.33 1,489 0.03 0.15 0.90 0.08 0.32 206
556 10.77 25.87 0.26 0.25 2.67 546 2.99 7.19 0.07 0.07 0.74 152
83 20.43 48.22 0.41 0.44 4.84 964 0.85 2.01 0.02 0.02 0.20 40

Tons/year 10.00 27.94 4.18 0.65 3.19
Metric Tons/year 1,397

Alternative 2

2016 Same as baseline

Hot Refuel

Hot Refuel

Type of 

Taxi/Idle Out
Departure

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Taxi/Idle In

Non‐Break Arrival
Overhead Break Arrival

Taxi/Idle In

Carrier Break Arrival

Carrier Break Arrival

Operation

Type of 
Emissions in lbs/op Annual Emissions

Operation

Emissions in lbs/op Annual Emissions

Appendix 2D 2D-71 February 2013



Table 61. 2017 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

645 21.84 52.02 0.50 0.49 5.30 1,080 7.04 16.78 0.16 0.16 1.71 348
645 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.63 2.98 0.31 0.15 771
32 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.02 13
146 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.07 0.26 0.04 0.17 96

467 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.25 1.51 0.14 0.54 348
645 10.77 25.87 0.26 0.25 2.67 546 3.47 8.34 0.08 0.08 0.86 176
97 20.43 48.22 0.41 0.44 4.84 964 0.99 2.33 0.02 0.02 0.23 47

Tons/year 11.61 32.42 5.05 0.75 3.69
Metric Tons/year 1,632

Table 62. 2018 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

647 21.84 52.02 0.50 0.49 5.30 1,080 7.07 16.83 0.16 0.16 1.71 349
647 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.64 2.99 0.31 0.15 773
32 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.02 13
147 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.07 0.26 0.04 0.18 97

468 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.25 1.51 0.14 0.55 348
647 10.77 25.87 0.26 0.25 2.67 546 3.48 8.37 0.08 0.08 0.86 177
97 20.43 48.22 0.41 0.44 4.84 964 0.99 2.34 0.02 0.02 0.23 47

Tons/year 11.64 32.52 5.07 0.76 3.70
Metric Tons/year 1,637

Hot Refuel

Annual Emissions
Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Carrier Break Arrival
Taxi/Idle In
Hot Refuel

Emissions in lbs/op Annual Emissions
Type of 
Operation

Emissions in lbs/op

Taxi/Idle In

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Carrier Break Arrival
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Table 63. 2019 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

648 21.84 52.02 0.50 0.49 5.30 1,080 7.08 16.85 0.16 0.16 1.72 350
648 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.65 3.00 0.31 0.15 775
32 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.02 13
147 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.07 0.26 0.04 0.18 97

469 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.25 1.52 0.14 0.55 349
648 10.77 25.87 0.26 0.25 2.67 546 3.49 8.38 0.08 0.08 0.87 177
97 20.43 48.22 0.41 0.44 4.84 964 0.99 2.34 0.02 0.02 0.24 47

Tons/year 11.66 32.57 5.08 0.76 3.71
Metric Tons/year 1,640

Table 64. 2020 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

650 21.84 52.02 0.50 0.49 5.30 1,080 7.10 16.91 0.16 0.16 1.72 351
650 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.66 3.01 0.31 0.15 777
32 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.02 13
147 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.07 0.26 0.04 0.18 97

470 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.25 1.52 0.14 0.55 350
650 10.77 25.87 0.26 0.25 2.67 546 3.50 8.41 0.08 0.08 0.87 178
98 20.43 48.22 0.41 0.44 4.84 964 1.00 2.35 0.02 0.02 0.24 47

Tons/year 11.70 32.67 5.09 0.76 3.72
Metric Tons/year 1,644

Table 65. 2021 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

651 21.84 52.02 0.50 0.49 5.30 1,080 7.11 16.93 0.16 0.16 1.72 351
651 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.67 3.01 0.31 0.15 778
32 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.02 13
148 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.07 0.27 0.04 0.18 98

471 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.25 1.52 0.14 0.55 351
651 10.77 25.87 0.26 0.25 2.67 546 3.51 8.42 0.09 0.08 0.87 178
98 20.43 48.22 0.41 0.44 4.84 964 1.00 2.35 0.02 0.02 0.24 47

Tons/year 11.71 32.72 5.10 0.76 3.73
Metric Tons/year 1,647

Departure
Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival
Taxi/Idle In
Hot Refuel

Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Carrier Break Arrival
Taxi/Idle In
Hot Refuel

Emissions in lbs/op Annual Emissions
Type of 
Operation

Taxi/Idle Out

Emissions in lbs/op Annual Emissions
Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Carrier Break Arrival
Taxi/Idle In
Hot Refuel

Emissions in lbs/op Annual Emissions
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Table 66. 2022 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

653 21.84 52.02 0.50 0.49 5.30 1,080 7.13 16.98 0.16 0.16 1.73 353
653 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.68 3.02 0.31 0.15 781
33 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.03 13
148 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.07 0.27 0.04 0.18 98

472 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.26 1.53 0.14 0.55 351
653 10.77 25.87 0.26 0.25 2.67 546 3.52 8.45 0.09 0.08 0.87 178
98 20.43 48.22 0.41 0.44 4.84 964 1.00 2.36 0.02 0.02 0.24 47

Tons/year 11.75 32.82 5.12 0.76 3.74
Metric Tons/year 1,652

Table 67. 2023 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

654 21.84 52.02 0.50 0.49 5.30 1,080 7.14 17.01 0.16 0.16 1.73 353
654 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.69 3.02 0.31 0.15 782
33 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.03 13
149 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.07 0.27 0.04 0.18 98

473 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.26 1.53 0.14 0.55 352
654 10.77 25.87 0.26 0.25 2.67 546 3.52 8.46 0.09 0.08 0.87 179
98 20.43 48.22 0.41 0.44 4.84 964 1.00 2.37 0.02 0.02 0.24 47

Tons/year 11.77 32.87 5.13 0.76 3.75
Metric Tons/year 1,655

Table 68. 2024 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

656 21.84 52.02 0.50 0.49 5.30 1,080 7.16 17.06 0.16 0.16 1.74 354
656 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.71 3.03 0.32 0.15 784
33 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.03 13
149 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.07 0.27 0.04 0.18 98

474 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.26 1.53 0.14 0.55 353
656 10.77 25.87 0.26 0.25 2.67 546 3.53 8.49 0.09 0.08 0.88 179
98 20.43 48.22 0.41 0.44 4.84 964 1.01 2.37 0.02 0.02 0.24 47

Tons/year 11.80 32.97 5.14 0.77 3.76
Metric Tons/year 1,660

Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Carrier Break Arrival
Taxi/Idle In
Hot Refuel

Taxi/Idle In
Hot Refuel

Emissions in lbs/op Annual Emissions
Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Carrier Break Arrival
Taxi/Idle In
Hot Refuel

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions
Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Carrier Break Arrival
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Table 69. 2025 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

657 21.84 52.02 0.50 0.49 5.30 1,080 7.18 17.09 0.17 0.16 1.74 355
657 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.71 3.04 0.32 0.15 785
33 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.03 13
149 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.07 0.27 0.04 0.18 98

475 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.26 1.54 0.14 0.55 354
657 10.77 25.87 0.26 0.25 2.67 546 3.54 8.50 0.09 0.08 0.88 180
99 20.43 48.22 0.41 0.44 4.84 964 1.01 2.38 0.02 0.02 0.24 48

Tons/year 11.82 33.02 5.15 0.77 3.76
Metric Tons/year 1,662

Table 70. 2026 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

659 21.84 52.02 0.50 0.49 5.30 1,080 7.20 17.14 0.17 0.16 1.74 356
659 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.73 3.05 0.32 0.15 788
33 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.03 13
150 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.08 0.27 0.04 0.18 99

476 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.26 1.54 0.14 0.55 354
659 10.77 25.87 0.26 0.25 2.67 546 3.55 8.53 0.09 0.08 0.88 180
99 20.43 48.22 0.41 0.44 4.84 964 1.01 2.38 0.02 0.02 0.24 48

Tons/year 11.86 33.12 5.16 0.77 3.77
Metric Tons/year 1,667

Table 71. 2027‐2028 Transient "OM Jet"  ‐ assumed to be Legacy Hornets.

 
Total

Number of HC CO NOx SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year

660 21.84 52.02 0.50 0.49 5.30 1,080 7.21 17.17 0.17 0.16 1.75 356
660 0.13 14.35 9.25 0.96 0.45 2,391 0.04 4.74 3.05 0.32 0.15 789
33 0.11 0.60 2.04 0.32 1.53 803 0.00 0.01 0.03 0.01 0.03 13
150 0.18 1.00 3.58 0.53 2.39 1,320 0.01 0.08 0.27 0.04 0.18 99

477 0.20 1.08 6.47 0.59 2.33 1,489 0.05 0.26 1.54 0.14 0.56 355
660 10.77 25.87 0.26 0.25 2.67 546 3.55 8.54 0.09 0.08 0.88 180
99 20.43 48.22 0.41 0.44 4.84 964 1.01 2.39 0.02 0.02 0.24 48

Tons/year 11.88 33.17 5.17 0.77 3.78
Metric Tons/year 1,670

Alternative 2 Operations are the same as Alternative 1.  All years are the same.

Emissions in lbs/op Annual Emissions
Type of 
Operation

Taxi/Idle Out

Emissions in lbs/op Annual Emissions
Type of 
Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Carrier Break Arrival
Taxi/Idle In
Hot Refuel

Emissions in lbs/op Annual Emissions
Type of 
Operation

Departure
Non‐Break Arrival

Overhead Break Arrival

Carrier Break Arrival
Taxi/Idle In
Hot Refuel

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival

Carrier Break Arrival
Taxi/Idle In
Hot Refuel
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Table 72.  Baseline Transient AV‐8B Operations 38,742 total ops Powerplant =  F402‐RR‐406A Lucan Mk IV APU

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Conventional Takeoff

APU Use 10,005 ON 1 5 197 16.4 0.25 2.00 6.25 1.26 0.22 0.21 3,170 41.06 328.50 1,026.55 206.95 36.13 35.05 520,669

Start/Warm‐up 10,005 26% RPM 1 10 1,137 189.5 19.66 106.30 1.80 1.26 11.10 10.77 2,919 37,274.33 201,539.22 3,412.71 2,388.89 21,045.02 20,413.67 5,534,271

Unstick 10,005 40% RPM 1 0.3 1,786 8.9 3.67 65.70 2.50 1.26 9.10 8.83 3,040 327.89 5,869.94 223.36 112.57 813.04 788.65 271,608

Taxi Out 10,005 26% RPM 1 5 1,137 94.8 19.66 106.30 1.80 1.26 11.10 10.77 2,919 18,637.16 100,769.61 1,706.35 1,194.45 10,522.51 10,206.83 2,767,135

Engine Run‐up 10,005 59% RPM 1 0.5 3,321 27.7 1.26 25.50 4.50 1.26 6.40 6.21 3,115 348.88 7,060.65 1,246.00 348.88 1,772.09 1,718.92 862,369

Takeoff 10,005 86% RPM 1 0.5 8,019 66.8 0.42 4.90 10.80 1.26 3.00 2.91 3,149 280.81 3,276.06 7,220.71 842.42 2,005.75 1,945.58 2,105,438

Climbout 10,005 95% RPM 1 0.5 7,037 58.6 0.49 6.40 9.50 1.26 3.50 3.40 3,154 287.49 3,754.94 5,573.74 739.25 2,053.48 1,991.88 1,850,248

Conventional Landing Straight In

Approach 501 79% RPM 1 2.5 6,381 265.9 0.54 7.70 8.60 1.26 3.80 3.69 3,144 71.93 1,025.67 1,145.55 167.84 506.17 490.99 418,791

Landing 501 62% RPM 1 1 3,663 61.1 1.10 21.50 5.00 1.26 6.00 5.82 3,121 33.64 657.60 152.93 38.54 183.52 178.01 95,459

On Runway 501 26% RPM 1 0.3 1,137 5.7 19.66 106.30 1.80 1.26 11.10 10.77 2,919 56.00 302.76 5.13 3.59 31.61 30.67 8,314

Taxi to Hot Refuel 100 26% RPM 1 1 1,137 19.0 19.66 106.30 1.80 1.26 11.10 10.77 2,919 37.33 201.84 3.42 2.39 21.08 20.44 5,543

Hot Refuel 100 26% RPM 1 15 1,137 284.3 19.66 106.30 1.80 1.26 11.10 10.77 2,919 559.95 3,027.62 51.27 35.89 316.15 306.66 83,139

Unstick 501 40% RPM 1 0.3 1,786 8.9 3.67 65.70 2.50 1.26 9.10 8.83 3,040 16.42 293.94 11.18 5.64 40.71 39.49 13,601

Taxi In/Shut down 501 26% RPM 1 5 1,137 94.8 19.66 106.30 1.80 1.26 11.10 10.77 2,919 933.26 5,046.03 85.45 59.81 526.91 511.11 138,564

Conventional Landing w/Break

Approach 9,504 79% RPM 1 1 6,381 106.4 0.54 7.70 8.60 1.26 3.80 3.69 3,144 545.81 7,782.78 8,692.45 1,273.55 3,840.85 3,725.63 3,177,799

Break 9,504 26% RPM 1 0.5 1,137 9.5 19.66 106.30 1.80 1.26 11.10 10.77 2,919 1,770.39 9,572.36 162.09 113.46 999.56 969.57 262,857

Circle 9,504 76% RPM 1 0.5 5,785 48.2 0.61 9.30 7.80 1.26 4.20 4.07 3,141 279.48 4,261.00 3,573.74 577.30 1,924.32 1,866.59 1,439,210

Landing 9,504 62% RPM 1 1 3,663 61.1 1.10 21.50 5.00 1.26 6.00 5.82 3,121 638.24 12,474.71 2,901.10 731.08 3,481.32 3,376.88 1,810,864

On runway 9,504 26% RPM 1 0.3 1,137 5.7 19.66 106.30 1.80 1.26 11.10 10.77 2,919 1,062.23 5,743.41 97.25 68.08 599.74 581.74 157,714

Taxi to Hot Refuel 1,901 26% RPM 1 1 1,137 19.0 19.66 106.30 1.80 1.26 11.10 10.77 2,919 708.16 3,828.94 64.84 45.39 399.82 387.83 105,143

Hot Refuel 1,901 26% RPM 1 15 1,137 284.3 19.66 106.30 1.80 1.26 11.10 10.77 2,919 10,622.35 57,434.15 972.54 680.78 5,997.36 5,817.44 1,577,143

Unstick 9,504 40% RPM 1 0.3 1,786 8.9 3.67 65.70 2.50 1.26 9.10 8.83 3,040 311.48 5,576.01 212.18 106.94 772.32 749.15 258,007

Taxi In/Shut down 9,504 26% RPM 1 5 1,137 94.8 19.66 106.30 1.80 1.26 11.10 10.77 2,919 17,703.91 95,723.58 1,620.91 1,134.64 9,995.59 9,695.73 2,628,571

Field Carrier Landing Practice (FCLP)

Approach 18,732 84% RPM 1 1.5 7,512 187.8 0.45 5.60 10.10 1.26 3.30 3.20 3,148 1,583.04 19,700.07 35,530.48 4,432.52 11,608.97 11,260.70 11,073,550

Verticle Approach 18,732 99% RPM 1 0.8 12,258 163.4 0.26 2.20 16.50 1.26 1.90 1.84 3,155 796.01 6,735.43 50,515.71 3,857.56 5,816.96 5,642.45 9,659,216

Takeoff 18,732 94% RPM 1 1 10,412 173.5 0.31 3.00 14.00 1.26 2.30 2.23 3,153 1,007.69 9,751.88 45,508.77 4,095.79 7,476.44 7,252.15 10,249,875

Climbout 18,732 84% RPM 1 0.5 7,512 62.6 0.45 5.60 10.10 1.26 3.30 3.20 3,148 527.68 6,566.69 11,843.49 1,477.51 3,869.66 3,753.57 3,691,183

Circle 18,732 76% RPM 1 0.5 5,785 48.2 0.61 9.30 7.80 1.26 4.20 4.07 3,141 550.85 8,398.26 7,043.70 1,137.83 3,792.76 3,678.98 2,836,625

  Total in Tons/Year 48.51 293.35 95.30 12.94 50.22 48.72

Total in Metric Tons/Year 28,850

Alternative 1

AV‐8 are no longer on‐site after 2017

Alternative 2

AV‐8 are no longer on‐site after 2017

Emissions in lbs/1000 lbs fuel

Type of 

Operation
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Table 73. Baseline Transient EA‐6B Operations (until 2016) Powerplant: J52‐P‐408A (2) APU:None

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Conventional Takeoff

Start/Warm‐up 544 Idle 2 15 779 390 28.33 55.96 2.38 1.26 19.94 19.3418 3,018.00 6,002.79 11,857.25 504.29 266.98 4,225.05 4,098.30 639,477.98

Unstick 544 70% N2 2 0.3 1,825 18 2.4 18.09 4.3 1.26 15.41 14.9477 3,146.21 23.83 179.60 42.69 12.51 152.99 148.40 31,235.57

Taxi Out 544 Idle 2 5 779 130 28.33 55.96 2.38 1.26 19.94 19.3418 3,018.00 2,000.93 3,952.42 168.10 88.99 1,408.35 1,366.10 213,159.33

Engine Run‐up 544 85% N2 2 0.5 4,227 70 0.84 5.19 6.77 1.26 10.48 10.1656 3,173.80 32.19 198.91 259.46 48.29 401.64 389.59 121,635.25

Takeoff 544 95% N2 2 0.5 7,401 123 0.6 2.1 10.05 1.26 7.18 6.9646 3,178.64 40.26 140.92 674.38 84.55 481.80 467.34 213,294.37

Climb out 544 95% N2 2 1 7,401 247 0.6 2.1 10.05 1.26 7.18 6.9646 3,178.64 80.52 281.83 1,348.76 169.10 963.59 934.68 426,588.75

Straight in Arrival 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Approach 27 85% N2 2 5 4,227 705 0.84 5.19 6.77 1.26 10.48 10.1656 3,173.80 15.98 98.72 128.78 23.97 199.35 193.36 60,370.44

On runway (WoW) 27 Idle 2 1 779 26 28.33 55.96 2.38 1.26 19.94 19.3418 3,018.00 19.86 39.23 1.67 0.88 13.98 13.56 2,115.92

Unstick 27 70% N2 2 0.3 1,825 18 2.4 18.09 4.3 1.26 15.41 14.9477 3,146.21 1.18 8.91 2.12 0.62 7.59 7.37 1,550.29

Taxi In/shut down 27 Idle 2 10 779 260 28.33 55.96 2.38 1.26 19.94 19.3418 3,018.00 198.62 392.34 16.69 8.83 139.80 135.61 21,159.20

Hot Refuel 4 Idle 1 15 779 195 28.33 55.96 2.38 1.26 19.94 19.3418 3,018.00 22.34 44.14 1.88 0.99 15.73 15.26 2,380.41

Overhead break 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Approach to break 130 90% N2 2 2 5,594 373 0.7 3.33 8.18 1.26 8.83 8.5651 3,176.87 33.94 161.44 396.58 61.09 428.09 415.25 154,018.89

Break 130 60% N2 2 0.5 1,042 17 9.54 38.61 3.49 1.26 18.7 18.139 3,083.95 21.54 87.17 7.88 2.84 42.22 40.95 6,962.53

Circle 130 80% N2 2 1 3,195 107 1.09 7.99 5.71 1.26 12.12 11.7564 3,168.84 15.09 110.62 79.05 17.44 167.80 162.77 43,872.59

Approach 130 85% N2 2 1 4,227 141 0.84 5.19 6.77 1.26 10.48 10.1656 3,173.88 15.39 95.07 124.01 23.08 191.96 186.20 58,135.96

On runway (WoW) 130 Idle 2 1 779 26 28.33 55.96 2.38 1.26 19.94 19.3418 3,018.00 95.63 188.90 8.03 4.25 67.31 65.29 10,187.76

Unstick 130 70% N2 2 0.3 1,825 18 2.4 18.09 4.3 1.26 15.41 14.9477 3,146.21 5.69 42.92 10.20 2.99 36.56 35.46 7,464.38

Taxi in/shutdown 130 Idle 2 10 779 260 28.33 55.96 2.38 1.26 19.94 19.3418 3,018.00 956.33 1,889.02 80.34 42.53 673.11 652.91 101,877.62

Hot Refuel 20 Idle 1 15 779 195 28.33 55.96 2.38 1.26 19.94 19.3418 3,018.00 107.59 212.52 9.04 4.79 75.72 73.45 11,461.23

Carrier Break

Approach to break 387 90% N2 2 2 5,594 373 0.7 3.33 8.18 1.26 8.83 8.5651 3,176.87 101.03 480.60 1,180.58 181.85 1,274.39 1,236.16 458,502.40
Break 387 60% N2 2 0.5 1,042 17 9.54 38.61 3.49 1.26 18.7 18.139 3,083.95 64.12 259.49 23.46 8.47 125.68 121.91 20,726.92
Circle 387 80% N2 2 1 3,195 107 1.09 7.99 5.71 1.26 12.12 11.7564 3,168.84 44.92 329.31 235.34 51.93 499.53 484.55 130,605.33

Approach 387 85% N2 2 1 4,227 141 0.84 5.19 6.77 1.26 10.48 10.1656 3,173.88 45.80 283.00 369.16 68.71 571.46 554.31 173,066.28
On runway (WoW) 387 Idle 2 1 779 26 28.33 55.96 2.38 1.26 19.94 19.3418 3,018.00 284.69 562.35 23.92 12.66 200.38 194.37 30,328.18

Unstick 387 70% N2 2 0.3 1,825 18 2.4 18.09 4.3 1.26 15.41 14.9477 3,146.21 16.95 127.77 30.37 8.90 108.84 105.57 22,220.89
Taxi in/shutdown 387 Idle 2 10 779 260 28.33 55.96 2.38 1.26 19.94 19.3418 3,018.00 2,846.91 5,623.48 239.17 126.62 2,003.79 1,943.68 303,281.84

Hot Refuel 58 Idle 1 15 779 195 28.33 55.96 2.38 1.26 19.94 19.3418 3,018.00 320.28 632.64 26.91 14.24 225.43 218.66 34,119.21
Touch and Go

Approach 180 85% N2 2 1 4,227 141 0.84 5.19 6.77 1.26 10.48 10.1656 3,173.88 21.30 131.63 171.70 31.96 265.79 257.82 80,495.94
Climbout 180 95% N2 2 1 7,401 247 0.6 2.1 10.05 1.26 7.18 6.9646 3,178.64 26.64 93.25 446.28 55.95 318.84 309.27 141,150.69

Circle 180 80% N2 2 2 3,195 213 1.09 7.99 5.71 1.26 12.12 11.7564 3,168.84 41.79 306.34 218.92 48.31 464.68 450.74 121,493.33

  Total in Tons/Year 6.75 14.41 3.41 0.74 7.88 7.64

Total in Metric Tons/Year 1,652

Type of 

Operation

Emissions in lbs/1000 lbs fuel
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Alternative 1

Starting 2017 ‐ Transitioned to the EA‐18G Growler

Table 74.  2016‐2017 Transient EA‐18G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4
SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

546 27.26 41.18 1.44 0.55 5.45 1,304 7.44 11.24 0.39 0.15 1.49 356
546 3.75 210.54 14.83 1.22 0.61 2,723 1.02 57.48 4.05 0.33 0.17 743
27 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
137 0.07 0.44 10.11 0.77 3.77 1,952 0.01 0.03 0.69 0.05 0.26 134
381 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.08 1.62 0.14 0.72 350
180 20.21 15.78 22.41 1.18 3.83 2,978 1.82 1.42 2.02 0.11 0.34 268
546 13.40 20.35 0.75 0.28 2.77 663 3.66 5.56 0.20 0.08 0.76 181
82 33.13 49.78 1.61 0.64 6.41 1,508 1.36 2.04 0.07 0.03 0.26 62

Tons/year 15.32 77.85 9.08 0.89 4.02
Metric Tons/year 1,908

Table 75.  2018 Transient EA‐18 G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

547 27.26 41.18 1.44 0.55 5.45 1,304 7.45 11.26 0.39 0.15 1.49 357
547 3.75 210.54 14.83 1.22 0.61 2,723 1.03 57.58 4.06 0.33 0.17 745
27 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
144 0.07 0.44 10.11 0.77 3.77 1,952 0.01 0.03 0.73 0.06 0.27 141
376 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.08 1.60 0.14 0.71 345
181 20.21 15.78 22.41 1.18 3.83 2,978 1.83 1.43 2.03 0.11 0.35 269
547 13.40 20.35 0.75 0.28 2.77 663 3.67 5.57 0.20 0.08 0.76 181
82 33.13 49.78 1.61 0.64 6.41 1,508 1.36 2.04 0.07 0.03 0.26 62

Tons/year 15.35 77.99 9.11 0.89 4.03
Metric Tons/year 1,913

Table 76.  2019 Transient EA‐18 G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

549 27.26 41.18 1.44 0.55 5.45 1,304 7.48 11.30 0.40 0.15 1.50 358
549 3.75 210.54 14.83 1.22 0.61 2,723 1.03 57.79 4.07 0.34 0.17 748
27 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
152 0.07 0.44 10.11 0.77 3.77 1,952 0.01 0.03 0.77 0.06 0.29 148
370 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.08 1.57 0.13 0.70 340
181 20.21 15.78 22.41 1.18 3.83 2,978 1.83 1.43 2.03 0.11 0.35 269
549 13.40 20.35 0.75 0.28 2.77 663 3.68 5.59 0.20 0.08 0.76 182
82 33.13 49.78 1.61 0.64 6.41 1,508 1.36 2.05 0.07 0.03 0.26 62

Tons/year 15.40 78.27 9.14 0.89 4.04
Metric Tons/year 1,920

Overhead Break Arrival
Carrier Break Arrival
Visual Touch and Go

Taxi/Idle In
Hot Refuel

Overhead Break Arrival

Type of 

Operation

Taxi/Idle Out
Departure

Non‐Break Arrival

Operation

Taxi/Idle Out
Departure

Non‐Break Arrival

Carrier Break Arrival
Visual Touch and Go

Hot Refuel

Type of 

Taxi/Idle In
Hot Refuel

Taxi/Idle In

Type of 

Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival
Visual Touch and Go

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions

Emissions in lbs/op Annual Emissions
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Table 77.  2020 Transient EA‐18 G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

551 27.26 41.18 1.44 0.55 5.45 1,304 7.51 11.34 0.40 0.15 1.50 359
551 3.75 210.54 14.83 1.22 0.61 2,723 1.03 58.00 4.09 0.34 0.17 750
27 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
159 0.07 0.44 10.11 0.77 3.77 1,952 0.01 0.03 0.80 0.06 0.30 155
364 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.08 1.54 0.13 0.69 334
181 20.21 15.78 22.41 1.18 3.83 2,978 1.83 1.43 2.03 0.11 0.35 269
551 13.40 20.35 0.75 0.28 2.77 663 3.69 5.61 0.21 0.08 0.76 183
83 33.13 49.78 1.61 0.64 6.41 1,508 1.37 2.06 0.07 0.03 0.26 62

Tons/year 15.45 78.55 9.17 0.90 4.05
Metric Tons/year 1,926

Table 78.  2021 Transient EA‐18 G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4
SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

552 27.26 41.18 1.44 0.55 5.45 1,304 7.52 11.37 0.40 0.15 1.50 360
552 3.75 210.54 14.83 1.22 0.61 2,723 1.04 58.11 4.09 0.34 0.17 752
27 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
166 0.07 0.44 10.11 0.77 3.77 1,952 0.01 0.04 0.84 0.06 0.31 162
359 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.07 1.52 0.13 0.68 330
182 20.21 15.78 22.41 1.18 3.83 2,978 1.84 1.44 2.04 0.11 0.35 271
552 13.40 20.35 0.75 0.28 2.77 663 3.70 5.62 0.21 0.08 0.76 183
83 33.13 49.78 1.61 0.64 6.41 1,508 1.37 2.06 0.07 0.03 0.27 62

Tons/year 15.49 78.70 9.21 0.90 4.06
Metric Tons/year 1,931

Table 79.  2022 Transient EA‐18 G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

554 27.26 41.18 1.44 0.55 5.45 1,304 7.55 11.41 0.40 0.15 1.51 361
554 3.75 210.54 14.83 1.22 0.61 2,723 1.04 58.32 4.11 0.34 0.17 754
28 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
173 0.07 0.44 10.11 0.77 3.77 1,952 0.01 0.04 0.87 0.07 0.33 169
353 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.07 1.50 0.13 0.67 324
182 20.21 15.78 22.41 1.18 3.83 2,978 1.84 1.44 2.04 0.11 0.35 271
554 13.40 20.35 0.75 0.28 2.77 663 3.71 5.64 0.21 0.08 0.77 184
83 33.13 49.78 1.61 0.64 6.41 1,508 1.38 2.07 0.07 0.03 0.27 63

Tons/year 15.54 78.98 9.23 0.90 4.07
Metric Tons/year 1,937

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival
Visual Touch and Go

Taxi/Idle In
Hot Refuel

Type of 

Operation

Taxi/Idle Out

Emissions in lbs/op Annual Emissions

Departure
Non‐Break Arrival

Overhead Break Arrival

Emissions in lbs/op Annual Emissions

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival
Visual Touch and Go

Taxi/Idle In
Hot Refuel

Emissions in lbs/op Annual Emissions
Type of 

Operation

Taxi/Idle Out
Departure

Type of 

Operation

Taxi/Idle Out
Departure

Carrier Break Arrival
Visual Touch and Go

Taxi/Idle In
Hot Refuel
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Table 80.  2023 Transient EA‐18 G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

555 27.26 41.18 1.44 0.55 5.45 1,304 7.56 11.43 0.40 0.15 1.51 362
555 3.75 210.54 14.83 1.22 0.61 2,723 1.04 58.42 4.12 0.34 0.17 756
28 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
180 0.07 0.44 10.11 0.77 3.77 1,952 0.01 0.04 0.91 0.07 0.34 176
348 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.07 1.48 0.13 0.66 320
183 20.21 15.78 22.41 1.18 3.83 2,978 1.85 1.44 2.05 0.11 0.35 272
555 13.40 20.35 0.75 0.28 2.77 663 3.72 5.65 0.21 0.08 0.77 184
83 33.13 49.78 1.61 0.64 6.41 1,508 1.38 2.07 0.07 0.03 0.27 63

Tons/year 15.57 79.13 9.27 0.90 4.08
Metric Tons/year 1,943

Table 81.  2024 Transient EA‐18 G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4
SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

557 27.26 41.18 1.44 0.55 5.45 1,304 7.59 11.47 0.40 0.15 1.52 363
557 3.75 210.54 14.83 1.22 0.61 2,723 1.04 58.63 4.13 0.34 0.17 758
28 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
187 0.07 0.44 10.11 0.77 3.77 1,952 0.01 0.04 0.94 0.07 0.35 182
342 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.07 1.45 0.12 0.65 314
183 20.21 15.78 22.41 1.18 3.83 2,978 1.85 1.44 2.05 0.11 0.35 272
557 13.40 20.35 0.75 0.28 2.77 663 3.73 5.67 0.21 0.08 0.77 185
84 33.13 49.78 1.61 0.64 6.41 1,508 1.38 2.08 0.07 0.03 0.27 63

Tons/year 15.62 79.41 9.30 0.91 4.10
Metric Tons/year 1,948

Table 82.  2025 Transient EA‐18 G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

559 27.26 41.18 1.44 0.55 5.45 1,304 7.62 11.51 0.40 0.15 1.52 365
559 3.75 210.54 14.83 1.22 0.61 2,723 1.05 58.85 4.14 0.34 0.17 761
28 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
195 0.07 0.44 10.11 0.77 3.77 1,952 0.01 0.04 0.99 0.08 0.37 190
336 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.07 1.43 0.12 0.63 309
183 20.21 15.78 22.41 1.18 3.83 2,978 1.85 1.44 2.05 0.11 0.35 272
559 13.40 20.35 0.75 0.28 2.77 663 3.75 5.69 0.21 0.08 0.77 185
84 33.13 49.78 1.61 0.64 6.41 1,508 1.39 2.09 0.07 0.03 0.27 63

Tons/year 15.67 79.69 9.33 0.91 4.11
Metric Tons/year 1,955

Annual Emissions
Type of 

Operation

Taxi/Idle Out

Non‐Break Arrival

Overhead Break Arrival
Carrier Break Arrival
Visual Touch and Go

Taxi/Idle In

Departure

Carrier Break Arrival

Departure
Non‐Break Arrival

Overhead Break Arrival
Carrier Break Arrival
Visual Touch and Go

Taxi/Idle In
Hot Refuel

Hot Refuel

Emissions in lbs/op

Visual Touch and Go
Taxi/Idle In
Hot Refuel

Type of 

Operation

Emissions in lbs/op

Emissions in lbs/op

Taxi/Idle Out

Annual Emissions
Type of 

Operation

Overhead Break Arrival

Annual Emissions

Taxi/Idle Out
Departure

Non‐Break Arrival
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Table 83.  2026 Transient EA‐18 G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

560 27.26 41.18 1.44 0.55 5.45 1,304 7.63 11.53 0.40 0.15 1.53 365
560 3.75 210.54 14.83 1.22 0.61 2,723 1.05 58.95 4.15 0.34 0.17 763
28 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
202 0.07 0.44 10.11 0.77 3.77 1,952 0.01 0.04 1.02 0.08 0.38 197
331 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.07 1.40 0.12 0.62 304
184 20.21 15.78 22.41 1.18 3.83 2,978 1.86 1.45 2.06 0.11 0.35 274
560 13.40 20.35 0.75 0.28 2.77 663 3.75 5.70 0.21 0.08 0.78 186
84 33.13 49.78 1.61 0.64 6.41 1,508 1.39 2.09 0.07 0.03 0.27 63

Tons/year 15.71 79.84 9.36 0.91 4.12
Metric Tons/year 1,961

Table 84.  2027‐2028 Transient EA‐18 G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4
SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

562 27.26 41.18 1.44 0.55 5.45 1,304 7.66 11.57 0.41 0.15 1.53 366
562 3.75 210.54 14.83 1.22 0.61 2,723 1.05 59.16 4.17 0.34 0.17 765
28 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
209 0.07 0.44 10.11 0.77 3.77 1,952 0.01 0.05 1.06 0.08 0.39 204
325 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.07 1.38 0.12 0.61 298
184 20.21 15.78 22.41 1.18 3.83 2,978 1.86 1.45 2.06 0.11 0.35 274
562 13.40 20.35 0.75 0.28 2.77 663 3.77 5.72 0.21 0.08 0.78 186
84 33.13 49.78 1.61 0.64 6.41 1,508 1.40 2.10 0.07 0.03 0.27 64

Tons/year 15.75 80.12 9.39 0.91 4.13
Metric Tons/year 1,966

Alternative 2

Table 85.  2017‐2026 Transient EA‐18 G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

544 27.26 41.18 1.44 0.55 5.45 1,304 7.41 11.20 0.39 0.15 1.48 355
544 3.75 210.54 14.83 1.22 0.61 2,723 1.02 57.27 4.03 0.33 0.17 741
27 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
130 0.07 0.44 10.11 0.77 3.77 1,952 0.00 0.03 0.66 0.05 0.24 127
387 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.08 1.64 0.14 0.73 355
180 20.21 15.78 22.41 1.18 3.83 2,978 1.82 1.42 2.02 0.11 0.34 268
544 13.40 20.35 0.75 0.28 2.77 663 3.65 5.54 0.20 0.08 0.75 180
82 33.13 49.78 1.61 0.64 6.41 1,508 1.35 2.03 0.07 0.03 0.26 62

Tons/year 15.27 77.57 9.05 0.88 4.00
Metric Tons/year 1,902

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival

Emissions in lbs/op Annual Emissions

Carrier Break Arrival
Visual Touch and Go

Taxi/Idle In
Hot Refuel

Type of 

Operation

Emissions in lbs/op Annual Emissions

Taxi/Idle Out
Departure

Non‐Break Arrival

Visual Touch and Go
Taxi/Idle In
Hot Refuel

Non‐Break Arrival

Carrier Break Arrival
Visual Touch and Go

Overhead Break Arrival

Overhead Break Arrival

Taxi/Idle In
Hot Refuel

Taxi/Idle Out
Departure

Type of 

Operation

Emissions in lbs/op Annual Emissions
Type of 

Operation

Appendix 2D 2D-81 February 2013



Table 86.  2027‐2028 Transient EA‐18 G (FA‐18E/F) Operations

 
Total

Number of HC CO NOx
4SO2 PM10 CO2 HC CO NOx SO2 PM10 CO2e

Operations tons/year tons/year tons/year tons/year tons/year tons/year

540 27.26 41.18 1.44 0.55 5.45 1,304 7.36 11.12 0.39 0.15 1.47 352
540 3.75 210.54 14.83 1.22 0.61 2,723 1.01 56.85 4.00 0.33 0.17 735
27 0.03 0.15 2.96 0.26 1.40 665 0.00 0.00 0.04 0.00 0.02 9
130 0.07 0.44 10.11 0.77 3.77 1,952 0.00 0.03 0.66 0.05 0.24 127
383 0.07 0.41 8.49 0.73 3.77 1,836 0.01 0.08 1.63 0.14 0.72 352
180 20.21 15.78 22.41 1.18 3.83 2,978 1.82 1.42 2.02 0.11 0.34 268
540 13.40 20.35 0.75 0.28 2.77 663 3.62 5.50 0.20 0.08 0.75 179
81 33.13 49.78 1.61 0.64 6.41 1,508 1.34 2.02 0.07 0.03 0.26 61

Tons/year 15.17 77.01 9.00 0.88 3.98
Metric Tons/year 1,890

Emissions in lbs/op Annual Emissions
Type of 

Operation

Taxi/Idle Out
Departure

Non‐Break Arrival
Overhead Break Arrival
Carrier Break Arrival
Visual Touch and Go

Taxi/Idle In
Hot Refuel
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Table 87. Baseline Transient T‐45 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Conventional Takeoff
APU (GTS) Use 2,007 On 1 1 197 3.3 0.25 2 6.25 1.26 0.22 0.2134 3,170 1.65 13.18 41.19 8.30 1.45 1.41 20,889
Start engine 2,007 55% N2 1 1 498 8.3 34.02 151.21 0.27 1.26 8.94 8.6718 2,747 566.82 2519.38 4.50 20.99 148.95 144.48 45,775

Close Bleed Valve 2,007 70% N2 1 0.5 697 5.8 12.375 88.286 0.752 1.26 8.814 8.54958 2,973 144.30 1029.47 8.77 14.69 102.78 99.69 34,662
System Checks 2,007 55% N2 1 10 498 83.0 34.02 151.21 0.27 1.26 8.94 8.6718 2,747 5668.22 25193.77 44.99 209.93 1489.53 1444.85 457,752

Unstick 2,007 80% N2 1 0.1 1,155 1.9 2.847 34.249 1.859 1.26 8.443 8.18971 3,107 11.00 132.27 7.18 4.87 32.61 31.63 11,998
Taxi out 2,007 70% N2 1 4 697 46.5 12.375 88.286 0.752 1.26 8.814 8.54958 2,973 1154.41 8235.79 70.15 117.54 822.22 797.55 277,298

Hold short 2,007 55% N2 1 1 498 8.3 34.02 151.21 0.27 1.26 8.94 8.6718 2,747 566.82 2519.38 4.50 20.99 148.95 144.48 45,775
Unstick 2,007 80% N2 1 0.1 1,155 1.9 2.847 34.249 1.859 1.26 8.443 8.18971 3,107 11.00 132.27 7.18 4.87 32.61 31.63 11,998

Taxi onto runway 2,007 70% N2 1 0.25 697 2.9 12.375 88.286 0.752 1.26 8.814 8.54958 2,973 72.15 514.74 4.38 7.35 51.39 49.85 17,331
Engine Check 2,007 102% N2 1 0.08 4,997 6.7 0.154 3.003 11.161 1.26 2.84 2.7548 3,162 2.06 40.16 149.24 16.85 37.98 36.84 42,280

Takeoff 2,007 102% N2 1 0.5 4,997 41.6 0.154 3.003 11.161 1.26 2.84 2.7548 3,162 12.87 250.98 932.78 105.30 237.35 230.23 264,250
Climb out 2,007 102% N2 1 0.5 4,997 41.6 0.154 3.003 11.161 1.26 2.84 2.7548 3,162 12.87 250.98 932.78 105.30 237.35 230.23 264,250

Straight in Arrival
Initial 100 85% N2 1 2 1,602 53.4 1.279 16.7 2.942 1.26 7.999 7.75903 3,139 6.83 89.17 15.71 6.73 42.71 41.43 16,760
Final 100 75% N2 1 0.25 874 3.6 6.227 59.125 1.18 1.26 8.682 8.42154 3,052 2.27 21.53 0.43 0.46 3.16 3.07 1,111

Touchdown/Rollout 100 55% N2 1 0.5 498 4.2 34.02 151.21 0.27 1.26 8.94 8.6718 2,747 14.12 62.76 0.11 0.52 3.71 3.60 1,140
Taxi to Hot Refuel 15 70% N2 1 2.5 697 29.1 12.375 88.286 0.752 1.26 8.814 8.54958 2,973 5.39 38.47 0.33 0.55 3.84 3.73 1,295

Hot Refuel 15 55% N2 1 5 498 41.5 34.02 151.21 0.27 1.26 8.94 8.6718 2,747 21.18 94.15 0.17 0.78 5.57 5.40 1,711
Unstick 100 80% N2 1 0.1 1,155 1.9 2.847 34.249 1.859 1.26 8.443 8.18971 3,107 0.55 6.59 0.36 0.24 1.62 1.58 598
Taxi in 100 70% N2 1 2.5 697 29.1 12.375 88.286 0.752 1.26 8.814 8.54958 2,973 35.95 256.47 2.18 3.66 25.60 24.84 8,635

Shut/Cool Down 100 55% N2 1 2 498 16.6 34.02 151.21 0.27 1.26 8.94 8.6718 2,747 56.48 251.06 0.45 2.09 14.84 14.40 4,562
Overhead break

Initial 74 90% N2 1 2 2,308 76.9 0.604 7.358 4.651 1.26 7.165 6.95005 3,154 3.44 41.88 26.48 7.17 40.79 39.56 17,954
Break (Speed brakes, flaps, gear) 74 85% N2 1 0.17 1,602 4.5 1.279 16.7 2.942 1.26 7.999 7.75903 3,139 0.43 5.61 0.99 0.42 2.69 2.61 1,054

Abeam/180 Degree Position 74 90% N2 1 0.33 2,308 12.7 0.604 7.358 4.651 1.26 7.165 6.95005 3,154 0.57 6.91 4.37 1.18 6.73 6.53 2,962
90 degree position 74 90% N2 1 0.17 2,308 6.5 0.604 7.358 4.651 1.26 7.165 6.95005 3,154 0.29 3.56 2.25 0.61 3.47 3.36 1,526
45 degree Position 74 85% N2 1 0.17 1,602 4.5 1.279 16.7 2.942 1.26 7.999 7.75903 3,139 0.43 5.61 0.99 0.42 2.69 2.61 1,054

Final 74 75% N2 1 0.25 874 3.6 6.227 59.125 1.18 1.26 8.682 8.42154 3,052 1.68 15.94 0.32 0.34 2.34 2.27 822
Touchdown/Rollout 74 55% N2 1 0.5 498 4.2 34.02 151.21 0.27 1.26 8.94 8.6718 2,747 10.45 46.45 0.08 0.39 2.75 2.66 844
Taxied to Hot Refuel 11 70% N2 1 2.5 697 29.1 12.375 88.286 0.752 1.26 8.814 8.54958 2,973 3.99 28.47 0.24 0.41 2.84 2.76 959

Hot Refuel 11 55% N2 1 5 498 41.5 34.02 151.21 0.27 1.26 8.94 8.6718 2,747 15.67 69.67 0.12 0.58 4.12 4.00 1,266
Unstick 74 80% N2 1 0.1 1,155 1.9 2.847 34.249 1.859 1.26 8.443 8.18971 3,107 0.41 4.88 0.26 0.18 1.20 1.17 442
Taxi in 74 70% N2 1 2.5 697 29.1 12.375 88.286 0.752 1.26 8.814 8.54958 2,973 26.60 189.79 1.62 2.71 18.95 18.38 6,390

Shut/Cool Down 74 55% N2 1 2 498 16.6 34.02 151.21 0.27 1.26 8.94 8.6718 2,747 41.80 185.78 0.33 1.55 10.98 10.65 3,376
Carrier Break

Initial 1,833 90% N2 1 2 2,308 76.9 0.604 7.358 4.651 1.26 7.165 6.95005 3,154 85.16 1037.48 655.79 177.66 1010.27 979.96 444,724
Break (Speed brakes, flaps, gear) 1,833 85% N2 1 0.17 1,602 4.5 1.279 16.7 2.942 1.26 7.999 7.75903 3,139 10.64 138.94 24.48 10.48 66.55 64.55 26,112

Abeam/180 Degree Position 1,833 90% N2 1 0.33 2,308 12.7 0.604 7.358 4.651 1.26 7.165 6.95005 3,154 14.05 171.18 108.21 29.31 166.69 161.69 73,379
90 degree position 1,833 90% N2 1 0.17 2,308 6.5 0.604 7.358 4.651 1.26 7.165 6.95005 3,154 7.24 88.19 55.74 15.10 85.87 83.30 37,802
45 degree Position 1,833 85% N2 1 0.17 1,602 4.5 1.279 16.7 2.942 1.26 7.999 7.75903 3,139 10.64 138.94 24.48 10.48 66.55 64.55 26,112

Final 1,833 75% N2 1 0.25 874 3.6 6.227 59.125 1.18 1.26 8.682 8.42154 3,052 41.57 394.71 7.88 8.41 57.96 56.22 20,373
Touchdown/Rollout 1,833 55% N2 1 0.5 498 4.2 34.02 151.21 0.27 1.26 8.94 8.6718 2,747 258.84 1150.48 2.05 9.59 68.02 65.98 20,903
Taxied to Hot Refuel 275 70% N2 1 2.5 697 29.1 12.375 88.286 0.752 1.26 8.814 8.54958 2,973 98.84 705.17 6.01 10.06 70.40 68.29 23,743

Hot Refuel 275 55% N2 1 5 498 41.5 34.02 151.21 0.27 1.26 8.94 8.6718 2,747 388.26 1725.72 3.08 14.38 102.03 98.97 31,355
Unstick 1,833 80% N2 1 0.1 1,155 1.9 2.847 34.249 1.859 1.26 8.443 8.18971 3,107 10.04 120.81 6.56 4.44 29.78 28.89 10,958
Taxi in 1,833 70% N2 1 2.5 697 29.1 12.375 88.286 0.752 1.26 8.814 8.54958 2,973 658.95 4701.11 40.04 67.09 469.33 455.25 158,286

Shut/Cool Down 1,833 55% N2 1 2 498 16.6 34.02 151.21 0.27 1.26 8.94 8.6718 2,747 1035.36 4601.91 8.22 38.35 272.08 263.92 83,613
Touch and Go

Approach 3,850 85% N2 1 2 1,602 53.4 1.279 16.7 2.942 1.26 7.999 7.75903 3,139 262.93 3433.14 604.81 259.03 1644.41 1595.08 645,250
Climbout 3,850 102% N2 1 2 4,997 166.6 0.154 3.003 11.161 1.26 2.84 2.7548 3,162 98.76 1925.77 7157.34 808.01 1821.24 1766.60 2,027,631

Circle 3,850 90% N2 1 5 2,308 192.3 0.604 7.358 4.651 1.26 7.165 6.95005 3,154 447.19 5447.77 3443.54 932.89 5304.87 5145.73 2,335,225

  Total in Tons/Year 5.95 34.02 7.21 1.53 7.39 7.17
Total in Metric Tons/Year 3,417

Alternative 1

2016 ‐ Assumed to be same as Baseline

Emissions in lbs/1000 lbs fuel
Type of 

Operation
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Table 88. 2017 Transient T‐45 Operations

Total Pounds Annually

Year

HC CO NOx SO2 PM10 PM2.5 CO2e

2017 1.01 6.01 34.36 7.28 1.55 7.46 7.24 3,452
2018 1.02 6.07 34.70 7.35 1.56 7.54 7.31 3,486
2019 1.03 6.13 35.04 7.42 1.58 7.61 7.38 3,520
2020 1.04 6.19 35.38 7.49 1.59 7.68 7.45 3,554
2021 1.05 6.25 35.71 7.57 1.61 7.76 7.53 3,588
2022 1.06 6.31 36.05 7.64 1.62 7.83 7.60 3,622
2023 1.07 6.37 36.39 7.71 1.64 7.91 7.67 3,656
2024 1.08 6.42 36.73 7.78 1.65 7.98 7.74 3,690
2025 1.09 6.48 37.07 7.85 1.67 8.05 7.81 3,724
2026 1.10 6.54 37.41 7.92 1.68 8.13 7.88 3,758

2027‐2028 1.11 6.60 37.75 8.00 1.70 8.20 7.95 3,792

Alternative 2

Same as Baseline

Percent of Baseline
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Table 89.  Baseline Transient C‐130 Operations Aircraft with T56‐A‐16 (4) APU:  GTCP 85‐71/‐180L

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure       
APU Use 216 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.43 33.75 59.60 13.29 2.32 2.25 34,049

Warm up 1 216 L/S G Idle 4 6.5 599 259.6 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 1,251.40 1,688.16 197.91 70.64 222.58 215.91 176,553
Warm up 2 216 H/S G Idle 4 5 756 252.0 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 77.29 307.54 345.64 68.58 216.10 209.61 173,203
Unstick 1 216 4,000 Qeng 2 0.7 950 22.2 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.35 14.32 35.14 6.03 19.01 18.44 15,336
Unstick 2 216 H/S G Idle 2 0.7 756 17.6 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 5.41 21.53 24.20 4.80 15.13 14.67 12,124
Taxi Out 216 H/S G Idle 4 2 756 100.8 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 30.92 123.02 138.26 27.43 86.44 83.84 69,281

Engine Run‐up 216 8,000 Qeng 4 2 1,300 173.3 0.36 1.58 8.75 1.26 3.97 3.8509 3,209 13.48 59.16 327.60 47.17 148.64 144.18 120,145
Take off 216 18,600 Qeng 4 1 2,219 147.9 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 5.11 20.77 333.92 40.26 126.86 123.05 103,178

Climb out 216 18,600 Qeng 4 3 2,219 443.8 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 15.34 62.31 1,001.75 120.78 380.57 369.15 309,535
Non‐break Arrival

Approach 216 3,000 Qeng 4 10 850 566.7 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 118.73 493.27 821.30 154.22 485.93 471.35 390,946
On runway (WoW) 216 H/S G Idle 4 0.4 756 20.2 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 6.18 24.60 27.65 5.49 17.29 16.77 13,856

On runway (Reverse) 216 4,000 Qeng 4 0.4 950 25.3 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.83 16.36 40.16 6.89 21.72 21.07 17,527
Taxi in (4 eng) 216 H/S G Idle 4 1 756 50.4 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 15.46 61.51 69.13 13.72 43.22 41.92 34,641
Taxi in (2 eng) 216 3,000 Qeng 2 6.3 850 178.5 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 37.40 155.38 258.71 48.58 153.07 148.48 123,148

Cool down 216 L/S G Idle 2 0.6 599 12.0 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 57.76 77.92 9.13 3.26 10.27 9.96 8,149
APU Use 216 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.43 33.75 59.60 13.29 2.32 2.25 34,049

  Total in Tons/Year 0.83 1.60 1.87 0.32 0.98 0.95
Total in Metric Tons/Year 742

ALTERNATIVE 1

2016 Same as Baseline

Table 90.  2017 Transient C‐130 Operations Aircraft with T56‐A‐16 (4) APU:  GTCP 85‐71/‐180L

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure       
APU Use 218 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.47 34.07 60.15 13.41 2.34 2.27 34,364

Warm up 1 218 L/S G Idle 4 6.5 599 259.6 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 1,262.99 1,703.79 199.75 71.30 224.64 217.91 178,188
Warm up 2 218 H/S G Idle 4 5 756 252.0 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 78.01 310.39 348.84 69.22 218.10 211.55 174,806
Unstick 1 218 4,000 Qeng 2 0.7 950 22.2 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.38 14.45 35.47 6.09 19.18 18.61 15,478
Unstick 2 218 H/S G Idle 2 0.7 756 17.6 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 5.46 21.73 24.42 4.85 15.27 14.81 12,236
Taxi Out 218 H/S G Idle 4 2 756 100.8 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 31.20 124.16 139.54 27.69 87.24 84.62 69,923

Engine Run‐up 218 8,000 Qeng 4 2 1,300 173.3 0.36 1.58 8.75 1.26 3.97 3.8509 3,209 13.60 59.70 330.63 47.61 150.01 145.51 121,257
Take off 218 18,600 Qeng 4 1 2,219 147.9 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 5.16 20.96 337.01 40.63 128.03 124.19 104,134

Climb out 218 18,600 Qeng 4 3 2,219 443.8 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 15.48 62.89 1,011.02 121.90 384.09 372.57 312,401
Non‐break Arrival

Approach 218 3,000 Qeng 4 10 850 566.7 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 119.83 497.84 828.91 155.65 490.43 475.71 394,565
On runway (WoW) 218 H/S G Idle 4 0.4 756 20.2 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 6.24 24.83 27.91 5.54 17.45 16.92 13,985

On runway (Reverse) 218 4,000 Qeng 4 0.4 950 25.3 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.87 16.51 40.54 6.96 21.92 21.27 17,689
Taxi in (4 eng) 218 H/S G Idle 4 1 756 50.4 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 15.60 62.08 69.77 13.84 43.62 42.31 34,961
Taxi in (2 eng) 218 3,000 Qeng 2 6.3 850 178.5 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 37.75 156.82 261.11 49.03 154.48 149.85 124,288

Cool down 218 L/S G Idle 2 0.6 599 12.0 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 58.29 78.64 9.22 3.29 10.37 10.06 8,224
APU Use 218 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.47 34.07 60.15 13.41 2.34 2.27 34,364

  Total in Tons/Year 0.83 1.61 1.89 0.33 0.98 0.96
Total in Metric Tons/Year 749

Table 91.  2018 Transient C‐130 Operations Aircraft with T56‐A‐16 (4) APU:  GTCP 85‐71/‐180L

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure       
APU Use 219 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.49 34.22 60.42 13.48 2.35 2.28 34,522

Warm up 1 219 L/S G Idle 4 6.5 599 259.6 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 1,268.78 1,711.61 200.66 71.62 225.68 218.90 179,005
Warm up 2 219 H/S G Idle 4 5 756 252.0 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 78.37 311.81 350.44 69.54 219.10 212.52 175,608
Unstick 1 219 4,000 Qeng 2 0.7 950 22.2 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.40 14.51 35.63 6.12 19.27 18.69 15,549
Unstick 2 219 H/S G Idle 2 0.7 756 17.6 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 5.49 21.83 24.53 4.87 15.34 14.88 12,293
Taxi Out 219 H/S G Idle 4 2 756 100.8 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 31.35 124.72 140.18 27.81 87.64 85.01 70,243

Engine Run‐up 219 8,000 Qeng 4 2 1,300 173.3 0.36 1.58 8.75 1.26 3.97 3.8509 3,209 13.67 59.98 332.15 47.83 150.70 146.18 121,814
Take off 219 18,600 Qeng 4 1 2,219 147.9 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 5.18 21.06 338.55 40.82 128.62 124.76 104,611

Climb out 219 18,600 Qeng 4 3 2,219 443.8 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 15.55 63.17 1,015.66 122.46 385.85 374.28 313,834
Non‐break Arrival

Approach 219 3,000 Qeng 4 10 850 566.7 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 120.38 500.12 832.71 156.37 492.68 477.90 396,375
On runway (WoW) 219 H/S G Idle 4 0.4 756 20.2 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 6.27 24.94 28.04 5.56 17.53 17.00 14,049

On runway (Reverse) 219 4,000 Qeng 4 0.4 950 25.3 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.88 16.59 40.72 6.99 22.03 21.36 17,770
Taxi in (4 eng) 219 H/S G Idle 4 1 756 50.4 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 15.67 62.36 70.09 13.91 43.82 42.50 35,122
Taxi in (2 eng) 219 3,000 Qeng 2 6.3 850 178.5 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 37.92 157.54 262.30 49.26 155.19 150.54 124,858

Cool down 219 L/S G Idle 2 0.6 599 12.0 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 58.56 79.00 9.26 3.31 10.42 10.10 8,262
APU Use 219 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.49 34.22 60.42 13.48 2.35 2.28 34,522

  Total in Tons/Year 0.84 1.62 1.90 0.33 0.99 0.96
Total in Metric Tons/Year 752

Emissions in lbs/1000 lbs fuel

Operation

Type of 

Emissions in lbs/1000 lbs fuel
Type of 

Operation

Emissions in lbs/1000 lbs fuel

Type of 
Operation
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Table 92.  2019 Transient C‐130 Operations Aircraft with T56‐A‐16 (4) APU:  GTCP 85‐71/‐180L

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure       
APU Use 221 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.53 34.53 60.98 13.60 2.37 2.30 34,837

Warm up 1 221 L/S G Idle 4 6.5 599 259.6 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 1,280.37 1,727.24 202.50 72.28 227.74 220.90 180,640
Warm up 2 221 H/S G Idle 4 5 756 252.0 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 79.08 314.66 353.64 70.17 221.10 214.46 177,212
Unstick 1 221 4,000 Qeng 2 0.7 950 22.2 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.43 14.65 35.96 6.17 19.45 18.86 15,691
Unstick 2 221 H/S G Idle 2 0.7 756 17.6 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 5.54 22.03 24.76 4.91 15.48 15.01 12,405
Taxi Out 221 H/S G Idle 4 2 756 100.8 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 31.63 125.86 141.46 28.07 88.44 85.79 70,885

Engine Run‐up 221 8,000 Qeng 4 2 1,300 173.3 0.36 1.58 8.75 1.26 3.97 3.8509 3,209 13.79 60.52 335.18 48.27 152.08 147.52 122,926
Take off 221 18,600 Qeng 4 1 2,219 147.9 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 5.23 21.25 341.64 41.19 129.79 125.90 105,567

Climb out 221 18,600 Qeng 4 3 2,219 443.8 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 15.69 63.75 1,024.93 123.58 389.38 377.70 316,700
Non‐break Arrival

Approach 221 3,000 Qeng 4 10 850 566.7 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 121.48 504.69 840.32 157.79 497.18 482.26 399,995
On runway (WoW) 221 H/S G Idle 4 0.4 756 20.2 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 6.33 25.17 28.29 5.61 17.69 17.16 14,177

On runway (Reverse) 221 4,000 Qeng 4 0.4 950 25.3 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.92 16.74 41.09 7.05 22.23 21.56 17,933
Taxi in (4 eng) 221 H/S G Idle 4 1 756 50.4 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 15.82 62.93 70.73 14.03 44.22 42.89 35,442
Taxi in (2 eng) 221 3,000 Qeng 2 6.3 850 178.5 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 38.27 158.98 264.70 49.71 156.61 151.91 125,999

Cool down 221 L/S G Idle 2 0.6 599 12.0 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 59.09 79.72 9.35 3.34 10.51 10.20 8,337
APU Use 221 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.53 34.53 60.98 13.60 2.37 2.30 34,837

  Total in Tons/Year 0.84 1.63 1.92 0.33 1.00 0.97
Total in Metric Tons/Year 759

Table 93.  2020 Transient C‐130 Operations Aircraft with T56‐A‐16 (4) APU:  GTCP 85‐71/‐180L

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure       
APU Use 222 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.55 34.69 61.25 13.66 2.39 2.31 34,995

Warm up 1 222 L/S G Idle 4 6.5 599 259.6 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 1,286.16 1,735.05 203.41 72.61 228.77 221.90 181,457
Warm up 2 222 H/S G Idle 4 5 756 252.0 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 79.44 316.08 355.24 70.49 222.10 215.43 178,014
Unstick 1 222 4,000 Qeng 2 0.7 950 22.2 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.44 14.71 36.12 6.20 19.54 18.95 15,762
Unstick 2 222 H/S G Idle 2 0.7 756 17.6 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 5.56 22.13 24.87 4.93 15.55 15.08 12,461
Taxi Out 222 H/S G Idle 4 2 756 100.8 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 31.78 126.43 142.10 28.20 88.84 86.17 71,206

Engine Run‐up 222 8,000 Qeng 4 2 1,300 173.3 0.36 1.58 8.75 1.26 3.97 3.8509 3,209 13.85 60.80 336.70 48.48 152.77 148.18 123,482
Take off 222 18,600 Qeng 4 1 2,219 147.9 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 5.25 21.35 343.19 41.38 130.38 126.47 106,044

Climb out 222 18,600 Qeng 4 3 2,219 443.8 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 15.76 64.04 1,029.57 124.14 391.14 379.40 318,133
Non‐break Arrival

Approach 222 3,000 Qeng 4 10 850 566.7 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 122.03 506.97 844.12 158.51 499.43 484.44 401,805
On runway (WoW) 222 H/S G Idle 4 0.4 756 20.2 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 6.36 25.29 28.42 5.64 17.77 17.23 14,241

On runway (Reverse) 222 4,000 Qeng 4 0.4 950 25.3 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.94 16.82 41.28 7.09 22.33 21.66 18,014
Taxi in (4 eng) 222 H/S G Idle 4 1 756 50.4 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 15.89 63.22 71.05 14.10 44.42 43.09 35,603
Taxi in (2 eng) 222 3,000 Qeng 2 6.3 850 178.5 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 38.44 159.70 265.90 49.93 157.32 152.60 126,569

Cool down 222 L/S G Idle 2 0.6 599 12.0 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 59.36 80.08 9.39 3.35 10.56 10.24 8,375
APU Use 222 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.55 34.69 61.25 13.66 2.39 2.31 34,995

  Total in Tons/Year 0.85 1.64 1.93 0.33 1.00 0.97
Total in Metric Tons/Year 763

Table 94.  2021 Transient C‐130 Operations Aircraft with T56‐A‐16 (4) APU:  GTCP 85‐71/‐180L

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure       
APU Use 224 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.59 35.00 61.80 13.78 2.41 2.33 35,310

Warm up 1 224 L/S G Idle 4 6.5 599 259.6 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 1,297.75 1,750.68 205.24 73.26 230.83 223.90 183,092
Warm up 2 224 H/S G Idle 4 5 756 252.0 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 80.16 318.93 358.44 71.12 224.10 217.38 179,618
Unstick 1 224 4,000 Qeng 2 0.7 950 22.2 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.48 14.85 36.45 6.26 19.71 19.12 15,904
Unstick 2 224 H/S G Idle 2 0.7 756 17.6 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 5.61 22.33 25.09 4.98 15.69 15.22 12,573
Taxi Out 224 H/S G Idle 4 2 756 100.8 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 32.06 127.57 143.38 28.45 89.64 86.95 71,847

Engine Run‐up 224 8,000 Qeng 4 2 1,300 173.3 0.36 1.58 8.75 1.26 3.97 3.8509 3,209 13.98 61.35 339.73 48.92 154.14 149.52 124,595
Take off 224 18,600 Qeng 4 1 2,219 147.9 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 5.30 21.54 346.28 41.75 131.55 127.61 107,000

Climb out 224 18,600 Qeng 4 3 2,219 443.8 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 15.91 64.62 1,038.85 125.26 394.66 382.82 320,999
Non‐break Arrival

Approach 224 3,000 Qeng 4 10 850 566.7 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 123.13 511.54 851.72 159.94 503.93 488.81 405,425
On runway (WoW) 224 H/S G Idle 4 0.4 756 20.2 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 6.41 25.51 28.68 5.69 17.93 17.39 14,369

On runway (Reverse) 224 4,000 Qeng 4 0.4 950 25.3 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.97 16.97 41.65 7.15 22.53 21.85 18,176
Taxi in (4 eng) 224 H/S G Idle 4 1 756 50.4 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 16.03 63.79 71.69 14.22 44.82 43.48 35,924
Taxi in (2 eng) 224 3,000 Qeng 2 6.3 850 178.5 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 38.78 161.14 268.29 50.38 158.74 153.97 127,709

Cool down 224 L/S G Idle 2 0.6 599 12.0 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 59.90 80.80 9.47 3.38 10.65 10.33 8,450
APU Use 224 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.59 35.00 61.80 13.78 2.41 2.33 35,310

  Total in Tons/Year 0.86 1.66 1.94 0.33 1.01 0.98
Total in Metric Tons/Year 769

Emissions in lbs/1000 lbs fuel
Type of 
Operation

Emissions in lbs/1000 lbs fuel
Type of 
Operation

Emissions in lbs/1000 lbs fuel
Type of 
Operation
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Table 95.  2022 Transient C‐130 Operations Aircraft with T56‐A‐16 (4) APU:  GTCP 85‐71/‐180L

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure       
APU Use 226 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.64 35.32 62.36 13.91 2.43 2.36 35,625

Warm up 1 226 L/S G Idle 4 6.5 599 259.6 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 1,309.34 1,766.31 207.08 73.91 232.89 225.90 184,727
Warm up 2 226 H/S G Idle 4 5 756 252.0 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 80.87 321.78 361.65 71.76 226.10 219.32 181,221
Unstick 1 226 4,000 Qeng 2 0.7 950 22.2 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.51 14.98 36.77 6.31 19.89 19.29 16,046
Unstick 2 226 H/S G Idle 2 0.7 756 17.6 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 5.66 22.52 25.32 5.02 15.83 15.35 12,685
Taxi Out 226 H/S G Idle 4 2 756 100.8 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 32.35 128.71 144.66 28.70 90.44 87.73 72,489

Engine Run‐up 226 8,000 Qeng 4 2 1,300 173.3 0.36 1.58 8.75 1.26 3.97 3.8509 3,209 14.10 61.89 342.77 49.36 155.52 150.85 125,707
Take off 226 18,600 Qeng 4 1 2,219 147.9 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 5.35 21.73 349.37 42.13 132.73 128.75 107,955

Climb out 226 18,600 Qeng 4 3 2,219 443.8 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 16.05 65.19 1,048.12 126.38 398.19 386.24 323,865
Non‐break Arrival

Approach 226 3,000 Qeng 4 10 850 566.7 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 124.22 516.11 859.33 161.36 508.42 493.17 409,045
On runway (WoW) 226 H/S G Idle 4 0.4 756 20.2 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 6.47 25.74 28.93 5.74 18.09 17.55 14,498

On runway (Reverse) 226 4,000 Qeng 4 0.4 950 25.3 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 4.01 17.12 42.02 7.21 22.73 22.05 18,338
Taxi in (4 eng) 226 H/S G Idle 4 1 756 50.4 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 16.17 64.36 72.33 14.35 45.22 43.86 36,244
Taxi in (2 eng) 226 3,000 Qeng 2 6.3 850 178.5 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 39.13 162.57 270.69 50.83 160.15 155.35 128,849

Cool down 226 L/S G Idle 2 0.6 599 12.0 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 60.43 81.52 9.56 3.41 10.75 10.43 8,526
APU Use 226 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.64 35.32 62.36 13.91 2.43 2.36 35,625

  Total in Tons/Year 0.86 1.67 1.96 0.34 1.02 0.99
Total in Metric Tons/Year 776

Table 96.  2023 ‐2024 Transient C‐130 Operations Aircraft with T56‐A‐16 (4) APU:  GTCP 85‐71/‐180L

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure       
APU Use 227 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.66 35.47 62.63 13.97 2.44 2.37 35,783

Warm up 1 227 L/S G Idle 4 6.5 599 259.6 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 1,315.13 1,774.13 207.99 74.24 233.92 226.90 185,544
Warm up 2 227 H/S G Idle 4 5 756 252.0 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 81.23 323.20 363.25 72.08 227.10 220.29 182,023
Unstick 1 227 4,000 Qeng 2 0.7 950 22.2 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.52 15.05 36.93 6.34 19.98 19.38 16,117
Unstick 2 227 H/S G Idle 2 0.7 756 17.6 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 5.69 22.62 25.43 5.05 15.90 15.42 12,742
Taxi Out 227 H/S G Idle 4 2 756 100.8 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 32.49 129.28 145.30 28.83 90.84 88.11 72,809

Engine Run‐up 227 8,000 Qeng 4 2 1,300 173.3 0.36 1.58 8.75 1.26 3.97 3.8509 3,209 14.16 62.17 344.28 49.58 156.21 151.52 126,263
Take off 227 18,600 Qeng 4 1 2,219 147.9 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 5.37 21.83 350.92 42.31 133.32 129.32 108,433

Climb out 227 18,600 Qeng 4 3 2,219 443.8 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 16.12 65.48 1,052.76 126.94 399.95 387.95 325,298
Non‐break Arrival

Approach 227 3,000 Qeng 4 10 850 566.7 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 124.77 518.39 863.13 162.08 510.67 495.35 410,855
On runway (WoW) 227 H/S G Idle 4 0.4 756 20.2 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 6.50 25.86 29.06 5.77 18.17 17.62 14,562

On runway (Reverse) 227 4,000 Qeng 4 0.4 950 25.3 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 4.03 17.19 42.21 7.25 22.83 22.15 18,419
Taxi in (4 eng) 227 H/S G Idle 4 1 756 50.4 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 16.25 64.64 72.65 14.42 45.42 44.06 36,405
Taxi in (2 eng) 227 3,000 Qeng 2 6.3 850 178.5 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 39.30 163.29 271.89 51.05 160.86 156.04 129,419

Cool down 227 L/S G Idle 2 0.6 599 12.0 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 60.70 81.88 9.60 3.43 10.80 10.47 8,564
APU Use 227 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.66 35.47 62.63 13.97 2.44 2.37 35,783

  Total in Tons/Year 0.87 1.68 1.97 0.34 1.03 0.99
Total in Metric Tons/Year 780

Table 97.  2025 Transient C‐130 Operations Aircraft with T56‐A‐16 (4) APU:  GTCP 85‐71/‐180L

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure       
APU Use 229 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.70 35.79 63.18 14.09 2.46 2.39 36,098

Warm up 1 229 L/S G Idle 4 6.5 599 259.6 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 1,326.72 1,789.76 209.83 74.90 235.98 228.90 187,179
Warm up 2 229 H/S G Idle 4 5 756 252.0 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 81.95 326.05 366.45 72.71 229.10 222.23 183,627
Unstick 1 229 4,000 Qeng 2 0.7 950 22.2 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.55 15.18 37.26 6.40 20.15 19.55 16,259
Unstick 2 229 H/S G Idle 2 0.7 756 17.6 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 5.74 22.82 25.65 5.09 16.04 15.56 12,854
Taxi Out 229 H/S G Idle 4 2 756 100.8 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 32.78 130.42 146.58 29.08 91.64 88.89 73,451

Engine Run‐up 229 8,000 Qeng 4 2 1,300 173.3 0.36 1.58 8.75 1.26 3.97 3.8509 3,209 14.29 62.72 347.32 50.01 157.58 152.86 127,376
Take off 229 18,600 Qeng 4 1 2,219 147.9 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 5.42 22.02 354.01 42.68 134.49 130.46 109,388

Climb out 229 18,600 Qeng 4 3 2,219 443.8 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 16.26 66.06 1,062.04 128.05 403.47 391.37 328,164
Non‐break Arrival

Approach 229 3,000 Qeng 4 10 850 566.7 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 125.87 522.96 870.73 163.51 515.17 499.72 414,475
On runway (WoW) 229 H/S G Idle 4 0.4 756 20.2 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 6.56 26.08 29.32 5.82 18.33 17.78 14,690

On runway (Reverse) 229 4,000 Qeng 4 0.4 950 25.3 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 4.06 17.35 42.58 7.31 23.03 22.34 18,582
Taxi in (4 eng) 229 H/S G Idle 4 1 756 50.4 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 16.39 65.21 73.29 14.54 45.82 44.45 36,725
Taxi in (2 eng) 229 3,000 Qeng 2 6.3 850 178.5 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 39.65 164.73 274.28 51.50 162.28 157.41 130,560

Cool down 229 L/S G Idle 2 0.6 599 12.0 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 61.23 82.60 9.68 3.46 10.89 10.56 8,639
APU Use 229 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.70 35.79 63.18 14.09 2.46 2.39 36,098

  Total in Tons/Year 0.87 1.69 1.99 0.34 1.03 1.00
Total in Metric Tons/Year 787

Emissions in lbs/1000 lbs fuel
Type of 

Emissions in lbs/1000 lbs fuel
Type of 
Operation

Operation

Emissions in lbs/1000 lbs fuel
Type of 
Operation
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Table 98.  2026 Transient C‐130 Operations Aircraft with T56‐A‐16 (4) APU:  GTCP 85‐71/‐180L

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure       
APU Use 232 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.76 36.25 64.01 14.27 2.49 2.42 36,571

Warm up 1 232 L/S G Idle 4 6.5 599 259.6 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 1,344.10 1,813.21 212.57 75.88 239.07 231.90 189,631
Warm up 2 232 H/S G Idle 4 5 756 252.0 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 83.02 330.32 371.25 73.66 232.10 225.14 186,032
Unstick 1 232 4,000 Qeng 2 0.7 950 22.2 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.60 15.38 37.75 6.48 20.42 19.80 16,472
Unstick 2 232 H/S G Idle 2 0.7 756 17.6 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 5.81 23.12 25.99 5.16 16.25 15.76 13,022
Taxi Out 232 H/S G Idle 4 2 756 100.8 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 33.21 132.13 148.50 29.47 92.84 90.06 74,413

Engine Run‐up 232 8,000 Qeng 4 2 1,300 173.3 0.36 1.58 8.75 1.26 3.97 3.8509 3,209 14.48 63.54 351.87 50.67 159.65 154.86 129,045
Take off 232 18,600 Qeng 4 1 2,219 147.9 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 5.49 22.31 358.65 43.24 136.25 132.16 110,821

Climb out 232 18,600 Qeng 4 3 2,219 443.8 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 16.47 66.93 1,075.95 129.73 408.76 396.49 332,463
Non‐break Arrival

Approach 232 3,000 Qeng 4 10 850 566.7 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 127.52 529.81 882.14 165.65 521.92 506.26 419,905
On runway (WoW) 232 H/S G Idle 4 0.4 756 20.2 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 6.64 26.43 29.70 5.89 18.57 18.01 14,883

On runway (Reverse) 232 4,000 Qeng 4 0.4 950 25.3 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 4.11 17.57 43.14 7.41 23.33 22.63 18,825
Taxi in (4 eng) 232 H/S G Idle 4 1 756 50.4 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 16.60 66.06 74.25 14.73 46.42 45.03 37,206
Taxi in (2 eng) 232 3,000 Qeng 2 6.3 850 178.5 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 40.17 166.89 277.87 52.18 164.41 159.47 132,270

Cool down 232 L/S G Idle 2 0.6 599 12.0 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 62.04 83.69 9.81 3.50 11.03 10.70 8,752
APU Use 232 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.76 36.25 64.01 14.27 2.49 2.42 36,571

  Total in Tons/Year 0.89 1.71 2.01 0.35 1.05 1.02
Total in Metric Tons/Year 797

Table 99.  2027‐2028 Transient C‐130 Operations Aircraft with T56‐A‐16 (4) APU:  GTCP 85‐71/‐180L

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure       
APU Use 234 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.80 36.57 64.56 14.40 2.51 2.44 36,886

Warm up 1 234 L/S G Idle 4 6.5 599 259.6 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 1,355.69 1,828.84 214.41 76.53 241.13 233.90 191,266
Warm up 2 234 H/S G Idle 4 5 756 252.0 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 83.73 333.17 374.45 74.30 234.10 227.08 187,636
Unstick 1 234 4,000 Qeng 2 0.7 950 22.2 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 3.63 15.51 38.07 6.54 20.59 19.97 16,614
Unstick 2 234 H/S G Idle 2 0.7 756 17.6 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 5.86 23.32 26.21 5.20 16.39 15.90 13,135
Taxi Out 234 H/S G Idle 4 2 756 100.8 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 33.49 133.27 149.78 29.72 93.64 90.83 75,054

Engine Run‐up 234 8,000 Qeng 4 2 1,300 173.3 0.36 1.58 8.75 1.26 3.97 3.8509 3,209 14.60 64.08 354.90 51.11 161.02 156.19 130,157
Take off 234 18,600 Qeng 4 1 2,219 147.9 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 5.54 22.50 361.74 43.62 137.43 133.30 111,776

Climb out 234 18,600 Qeng 4 3 2,219 443.8 0.16 0.65 10.45 1.26 3.97 3.8509 3,229 16.62 67.50 1,085.22 130.85 412.28 399.91 335,329
Non‐break Arrival

Approach 234 3,000 Qeng 4 10 850 566.7 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 128.62 534.38 889.75 167.08 526.42 510.63 423,524
On runway (WoW) 234 H/S G Idle 4 0.4 756 20.2 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 6.70 26.65 29.96 5.94 18.73 18.17 15,011

On runway (Reverse) 234 4,000 Qeng 4 0.4 950 25.3 0.7 2.99 7.34 1.26 3.97 3.8509 3,203 4.15 17.72 43.51 7.47 23.53 22.83 18,987
Taxi in (4 eng) 234 H/S G Idle 4 1 756 50.4 1.42 5.65 6.35 1.26 3.97 3.8509 3,182 16.75 66.63 74.89 14.86 46.82 45.42 37,527
Taxi in (2 eng) 234 3,000 Qeng 2 6.3 850 178.5 0.97 4.03 6.71 1.26 3.97 3.8509 3,194 40.52 168.33 280.27 52.63 165.82 160.85 133,410

Cool down 234 L/S G Idle 2 0.6 599 12.0 22.32 30.11 3.53 1.26 3.97 3.8509 3,149 62.57 84.41 9.90 3.53 11.13 10.80 8,828
APU Use 234 On 1 10 293 48.8 0.42 3.2 5.65 1.26 0.22 0.2134 3,228 4.80 36.57 64.56 14.40 2.51 2.44 36,886

  Total in Tons/Year 0.89 1.73 2.03 0.35 1.06 1.03
Total in Metric Tons/Year 804

Operation

Emissions in lbs/1000 lbs fuel
Type of 
Operation

Emissions in lbs/1000 lbs fuel
Type of 
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ALTERNATIVE 2

2016 ‐ 2028 Same As Baseline

Table 100.  Baseline‐2016 Transient T‐6 Operations 

 
Total

Number of HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year tons/year

92 2.17 6.74 0.08 5.11E‐02 0.05 0.04 128 0.10 0.31 0.00 0.00 0.00 0.00 6
92 0.01 0.10 0.13 2.36E‐02 0.00 0.00 59 0.00 0.00 0.01 0.00 0.00 0.00 3
92 0.02 0.15 0.03 9.35E‐03 0.01 0.00 23 0.00 0.01 0.00 0.00 0.00 0.00 1
92 1.33 4.12 0.05 3.12E‐02 0.03 0.03 78 0.06 0.19 0.00 0.00 0.00 0.00 4

Tons/year 0.16 0.51 0.01 0.01 0.00 0.00
Metric Tons/year 12

Table 101.  Transient T‐6 Percentages of Baseline Ops

Total Pounds Annually
Year

HC CO NOx SO2 PM10 PM2.5 CO2e

2016 95% 0.16 0.49 0.01 0.01 0.00 0.00 11
2017 91% 0.15 0.46 0.01 0.00 0.00 0.00 11
2018 86% 0.14 0.44 0.01 0.00 0.00 0.00 10
2019 82% 0.13 0.42 0.01 0.00 0.00 0.00 10
2020 77% 0.13 0.39 0.01 0.00 0.00 0.00 9
2021 72% 0.12 0.37 0.01 0.00 0.00 0.00 9
2022 68% 0.11 0.35 0.01 0.00 0.00 0.00 8
2023 63% 0.10 0.32 0.01 0.00 0.00 0.00 8
2024 58% 0.10 0.30 0.01 0.00 0.00 0.00 7
2025 54% 0.09 0.28 0.01 0.00 0.00 0.00 6
2026 49% 0.08 0.25 0.01 0.00 0.00 0.00 6

Table 102.  Transient T‐6 Operations (2028)

 
Total

Number of HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e
Operations tons/year tons/year tons/year tons/year tons/year tons/year tons/year

41 2.17 6.74 0.08 1.26E+00 0.05 0.04 128 4.46E‐02 1.38E‐01 1.57E‐03 2.58E‐02 1.02E‐03 9.22E‐04 3
41 0.01 0.10 0.13 1.26E+00 0.00 0.00 59 2.04E‐04 2.06E‐03 2.72E‐03 2.58E‐02 1.00E‐04 8.85E‐05 1
41 0.02 0.15 0.03 1.26E+00 0.01 0.00 23 5.04E‐04 3.17E‐03 6.98E‐04 2.58E‐02 1.13E‐04 1.02E‐04 0
41 1.33 4.12 0.05 1.26E+00 0.03 0.03 78 2.72E‐02 8.45E‐02 9.59E‐04 2.58E‐02 6.24E‐04 5.63E‐04 2

Tons/year 0.07 0.23 0.01 0.10 0.00 0.00
Metric Tons/year 5

Alternative 2

Transient T‐6 Operations (2017‐2028)

2016 ‐ 2028 Same as Baseline

Type of 

Operation

Non‐Break Arrival
Departure

Taxi/Idle In

Type of 

Taxi/Idle In

Operation

Departure
Non‐Break Arrival

Emissions in lbs/op

Percent of Baseline

Annual Emissions

Taxi/Idle Out

Emissions in lbs/op Annual Emissions

Taxi/Idle Out

Appendix 2D 2D-89 February 2013



Table 103. Baseline Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as H‐60) Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use 341 On 1 30.0 102 51 9.04 42.77 3.94 1.26 0.22 0.21 3,154 157.21 743.81 68.52 21.91 3.83 3.71 54,859

Start/Warm Up 341 15% Torque 2 10.0 274 91 0.77 18.65 4.6 1.26 4.2 4.07 3,183 23.98 580.85 143.27 39.24 130.81 126.88 99,132
Unstick 341 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.71 16.33 5.90 1.47 4.88 4.74 3,726
Taxi Out 341 20% Torque 2 5.0 308 51 0.66 16.01 4.85 1.26 4.2 4.07 3,196 11.55 280.25 84.90 22.06 73.52 71.31 55,946
Hover 341 80% Torque 2 2.0 707 47 0.55 4.61 6.9 1.26 4.2 4.07 3,220 8.84 74.09 110.90 20.25 67.50 65.48 51,756

Climbout 341 90% Torque 2 2.0 786 52 0.55 3.74 7.27 1.26 4.2 4.07 3,219 9.83 66.83 129.90 22.51 75.05 72.80 57,511
Non‐break Arrival

APU Use 341 On 1 35.0 102 60 9.04 42.77 3.94 1.26 0.22 0.21 3,154 183.42 867.78 79.94 25.56 4.46 4.33 64,002
Approach 341 50% Torque 2 5.0 501 84 0.55 8.34 5.93 1.26 4.2 4.07 3,220 15.66 237.47 168.85 35.88 119.59 116.00 91,693
Unstick 341 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.71 16.33 5.90 1.47 4.88 4.74 3,726

Taxi in/shut down 341 20% Torque 2 8.0 308 82 0.66 16.01 4.85 1.26 4.2 4.07 3,196 18.48 448.40 135.84 35.29 117.63 114.10 89,514

Total in Tons/Year 0.22 1.67 0.47 0.11 0.30 0.29
Total in Metric Tons/Year 259

Alternative 1

2016 ‐ Same as Baseline

Table 104.  2017 Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as H‐60) Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use 342 On 1 30.0 102 51 9.04 42.77 3.94 1.26 0.22 0.21 3,154 157.68 745.99 68.72 21.98 3.84 3.72 55,020

Start/Warm Up 342 15% Torque 2 10.0 274 91 0.77 18.65 4.6 1.26 4.2 4.07 3,183 24.05 582.55 143.69 39.36 131.19 127.26 99,423
Unstick 342 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.71 16.37 5.91 1.47 4.90 4.75 3,737
Taxi Out 342 20% Torque 2 5.0 308 51 0.66 16.01 4.85 1.26 4.2 4.07 3,196 11.59 281.07 85.15 22.12 73.74 71.52 56,110
Hover 342 80% Torque 2 2.0 707 47 0.55 4.61 6.9 1.26 4.2 4.07 3,220 8.87 74.31 111.23 20.31 67.70 65.67 51,907

Climbout 342 90% Torque 2 2.0 786 52 0.55 3.74 7.27 1.26 4.2 4.07 3,219 9.86 67.02 130.28 22.58 75.27 73.01 57,680
Non‐break Arrival

APU Use 342 On 1 35.0 102 60 9.04 42.77 3.94 1.26 0.22 0.21 3,154 183.95 870.33 80.18 25.64 4.48 4.34 64,190
Approach 342 50% Torque 2 5.0 501 84 0.55 8.34 5.93 1.26 4.2 4.07 3,220 15.71 238.17 169.34 35.98 119.94 116.34 91,962
Unstick 342 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.71 16.37 5.91 1.47 4.90 4.75 3,737

Taxi in/shut down 342 20% Torque 2 8.0 308 82 0.66 16.01 4.85 1.26 4.2 4.07 3,196 18.54 449.71 136.23 35.39 117.98 114.44 89,777

Total in Tons/Year 0.22 1.67 0.47 0.11 0.30 0.29
Total in Metric Tons/Year 260

Table 105.  2018 Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as H‐60) Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use 342 On 1 30.0 102 51 9.04 42.77 3.94 1.26 0.22 0.21 3,154 157.68 745.99 68.72 21.98 3.84 3.72 55,020

Start/Warm Up 342 15% Torque 2 10.0 274 91 0.77 18.65 4.6 1.26 4.2 4.07 3,183 24.05 582.55 143.69 39.36 131.19 127.26 99,423
Unstick 342 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.71 16.37 5.91 1.47 4.90 4.75 3,737
Taxi Out 342 20% Torque 2 5.0 308 51 0.66 16.01 4.85 1.26 4.2 4.07 3,196 11.59 281.07 85.15 22.12 73.74 71.52 56,110
Hover 342 80% Torque 2 2.0 707 47 0.55 4.61 6.9 1.26 4.2 4.07 3,220 8.87 74.31 111.23 20.31 67.70 65.67 51,907

Climbout 342 90% Torque 2 2.0 786 52 0.55 3.74 7.27 1.26 4.2 4.07 3,219 9.86 67.02 130.28 22.58 75.27 73.01 57,680
Non‐break Arrival

APU Use 342 On 1 35.0 102 60 9.04 42.77 3.94 1.26 0.22 0.21 3,154 183.95 870.33 80.18 25.64 4.48 4.34 64,190
Approach 342 50% Torque 2 5.0 501 84 0.55 8.34 5.93 1.26 4.2 4.07 3,220 15.71 238.17 169.34 35.98 119.94 116.34 91,962
Unstick 342 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.71 16.37 5.91 1.47 4.90 4.75 3,737

Taxi in/shut down 342 20% Torque 2 8.0 308 82 0.66 16.01 4.85 1.26 4.2 4.07 3,196 18.54 449.71 136.23 35.39 117.98 114.44 89,777

Total in Tons/Year 0.22 1.67 0.47 0.11 0.30 0.29
Total in Metric Tons/Year 260

Emissions in lbs/1000 lbs fuel

Emissions in lbs/1000 lbs fuel

Emissions in lbs/1000 lbs fuel

Type of 

Operation

Type of 

Operation

Type of 

Operation
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Table 106.  2019 Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as H‐60) Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use 343 On 1 30.0 102 51 9.04 42.77 3.94 1.26 0.22 0.21 3,154 158.14 748.18 68.92 22.04 3.85 3.73 55,181

Start/Warm Up 343 15% Torque 2 10.0 274 91 0.77 18.65 4.6 1.26 4.2 4.07 3,183 24.12 584.25 144.11 39.47 131.57 127.63 99,714
Unstick 343 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.71 16.42 5.93 1.47 4.91 4.77 3,748
Taxi Out 343 20% Torque 2 5.0 308 51 0.66 16.01 4.85 1.26 4.2 4.07 3,196 11.62 281.89 85.40 22.19 73.95 71.73 56,274
Hover 343 80% Torque 2 2.0 707 47 0.55 4.61 6.9 1.26 4.2 4.07 3,220 8.89 74.53 111.55 20.37 67.90 65.86 52,059

Climbout 343 90% Torque 2 2.0 786 52 0.55 3.74 7.27 1.26 4.2 4.07 3,219 9.89 67.22 130.67 22.65 75.49 73.22 57,849
Non‐break Arrival

APU Use 343 On 1 35.0 102 60 9.04 42.77 3.94 1.26 0.22 0.21 3,154 184.49 872.87 80.41 25.71 4.49 4.36 64,378
Approach 343 50% Torque 2 5.0 501 84 0.55 8.34 5.93 1.26 4.2 4.07 3,220 15.75 238.86 169.84 36.09 120.29 116.68 92,231
Unstick 343 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.71 16.42 5.93 1.47 4.91 4.77 3,748

Taxi in/shut down 343 20% Torque 2 8.0 308 82 0.66 16.01 4.85 1.26 4.2 4.07 3,196 18.59 451.03 136.63 35.50 118.32 114.77 90,039

Total in Tons/Year 0.22 1.68 0.47 0.11 0.30 0.29
Total in Metric Tons/Year 261

Table 107.  2020 Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as H‐60) Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use 343 On 1 30.0 102 51 9.04 42.77 3.94 1.26 0.22 0.21 3,154 158.14 748.18 68.92 22.04 3.85 3.73 55,181

Start/Warm Up 343 15% Torque 2 10.0 274 91 0.77 18.65 4.6 1.26 4.2 4.07 3,183 24.12 584.25 144.11 39.47 131.57 127.63 99,714
Unstick 343 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.71 16.42 5.93 1.47 4.91 4.77 3,748
Taxi Out 343 20% Torque 2 5.0 308 51 0.66 16.01 4.85 1.26 4.2 4.07 3,196 11.62 281.89 85.40 22.19 73.95 71.73 56,274
Hover 343 80% Torque 2 2.0 707 47 0.55 4.61 6.9 1.26 4.2 4.07 3,220 8.89 74.53 111.55 20.37 67.90 65.86 52,059

Climbout 343 90% Torque 2 2.0 786 52 0.55 3.74 7.27 1.26 4.2 4.07 3,219 9.89 67.22 130.67 22.65 75.49 73.22 57,849
Non‐break Arrival

APU Use 343 On 1 35.0 102 60 9.04 42.77 3.94 1.26 0.22 0.21 3,154 184.49 872.87 80.41 25.71 4.49 4.36 64,378
Approach 343 50% Torque 2 5.0 501 84 0.55 8.34 5.93 1.26 4.2 4.07 3,220 15.75 238.86 169.84 36.09 120.29 116.68 92,231
Unstick 343 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.71 16.42 5.93 1.47 4.91 4.77 3,748

Taxi in/shut down 343 20% Torque 2 8.0 308 82 0.66 16.01 4.85 1.26 4.2 4.07 3,196 18.59 451.03 136.63 35.50 118.32 114.77 90,039

Total in Tons/Year 0.22 1.68 0.47 0.11 0.30 0.29
Total in Metric Tons/Year 261

Table 108.  2021 Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as H‐60) Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use 344 On 1 30.0 102 51 9.04 42.77 3.94 1.26 0.22 0.21 3,154 158.60 750.36 69.12 22.11 3.86 3.74 55,342

Start/Warm Up 344 15% Torque 2 10.0 274 91 0.77 18.65 4.6 1.26 4.2 4.07 3,183 24.19 585.96 144.53 39.59 131.96 128.00 100,004
Unstick 344 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.47 5.95 1.48 4.93 4.78 3,759
Taxi Out 344 20% Torque 2 5.0 308 51 0.66 16.01 4.85 1.26 4.2 4.07 3,196 11.65 282.72 85.64 22.25 74.17 71.94 56,439
Hover 344 80% Torque 2 2.0 707 47 0.55 4.61 6.9 1.26 4.2 4.07 3,220 8.92 74.75 111.88 20.43 68.10 66.06 52,211

Climbout 344 90% Torque 2 2.0 786 52 0.55 3.74 7.27 1.26 4.2 4.07 3,219 9.91 67.42 131.05 22.71 75.71 73.44 58,017
Non‐break Arrival

APU Use 344 On 1 35.0 102 60 9.04 42.77 3.94 1.26 0.22 0.21 3,154 185.03 875.42 80.64 25.79 4.50 4.37 64,565
Approach 344 50% Torque 2 5.0 501 84 0.55 8.34 5.93 1.26 4.2 4.07 3,220 15.80 239.56 170.33 36.19 120.64 117.02 92,500
Unstick 344 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.47 5.95 1.48 4.93 4.78 3,759

Taxi in/shut down 344 20% Torque 2 8.0 308 82 0.66 16.01 4.85 1.26 4.2 4.07 3,196 18.65 452.34 137.03 35.60 118.67 115.11 90,302

Total in Tons/Year 0.22 1.68 0.47 0.11 0.30 0.29
Total in Metric Tons/Year 262

Emissions in lbs/1000 lbs fuel

Type of 

Operation

Type of 

Emissions in lbs/1000 lbs fuel

Emissions in lbs/1000 lbs fuel

Type of 

Operation

Operation
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Table 109.  2022 Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as H‐60) Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use 344 On 1 30.0 102 51 9.04 42.77 3.94 1.26 0.22 0.21 3,154 158.60 750.36 69.12 22.11 3.86 3.74 55,342

Start/Warm Up 344 15% Torque 2 10.0 274 91 0.77 18.65 4.6 1.26 4.2 4.07 3,183 24.19 585.96 144.53 39.59 131.96 128.00 100,004
Unstick 344 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.47 5.95 1.48 4.93 4.78 3,759
Taxi Out 344 20% Torque 2 5.0 308 51 0.66 16.01 4.85 1.26 4.2 4.07 3,196 11.65 282.72 85.64 22.25 74.17 71.94 56,439
Hover 344 80% Torque 2 2.0 707 47 0.55 4.61 6.9 1.26 4.2 4.07 3,220 8.92 74.75 111.88 20.43 68.10 66.06 52,211

Climbout 344 90% Torque 2 2.0 786 52 0.55 3.74 7.27 1.26 4.2 4.07 3,219 9.91 67.42 131.05 22.71 75.71 73.44 58,017
Non‐break Arrival

APU Use 344 On 1 35.0 102 60 9.04 42.77 3.94 1.26 0.22 0.21 3,154 185.03 875.42 80.64 25.79 4.50 4.37 64,565
Approach 344 50% Torque 2 5.0 501 84 0.55 8.34 5.93 1.26 4.2 4.07 3,220 15.80 239.56 170.33 36.19 120.64 117.02 92,500
Unstick 344 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.47 5.95 1.48 4.93 4.78 3,759

Taxi in/shut down 344 20% Torque 2 8.0 308 82 0.66 16.01 4.85 1.26 4.2 4.07 3,196 18.65 452.34 137.03 35.60 118.67 115.11 90,302

Total in Tons/Year 0.22 1.68 0.47 0.11 0.30 0.29
Total in Metric Tons/Year 262

Table 110.  2023  Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as H‐60) Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use 345 On 1 30.0 102 51 9.04 42.77 3.94 1.26 0.22 0.21 3,154 159.06 752.54 69.32 22.17 3.87 3.75 55,503

Start/Warm Up 345 15% Torque 2 10.0 274 91 0.77 18.65 4.6 1.26 4.2 4.07 3,183 24.26 587.66 144.95 39.70 132.34 128.37 100,295
Unstick 345 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.52 5.96 1.48 4.94 4.79 3,770
Taxi Out 345 20% Torque 2 5.0 308 51 0.66 16.01 4.85 1.26 4.2 4.07 3,196 11.69 283.54 85.89 22.31 74.38 72.15 56,603
Hover 345 80% Torque 2 2.0 707 47 0.55 4.61 6.9 1.26 4.2 4.07 3,220 8.94 74.96 112.20 20.49 68.30 66.25 52,363

Climbout 345 90% Torque 2 2.0 786 52 0.55 3.74 7.27 1.26 4.2 4.07 3,219 9.94 67.61 131.43 22.78 75.93 73.65 58,186
Non‐break Arrival

APU Use 345 On 1 35.0 102 60 9.04 42.77 3.94 1.26 0.22 0.21 3,154 185.57 877.96 80.88 25.86 4.52 4.38 64,753
Approach 345 50% Torque 2 5.0 501 84 0.55 8.34 5.93 1.26 4.2 4.07 3,220 15.84 240.25 170.83 36.30 120.99 117.36 92,769
Unstick 345 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.52 5.96 1.48 4.94 4.79 3,770

Taxi in/shut down 345 20% Torque 2 8.0 308 82 0.66 16.01 4.85 1.26 4.2 4.07 3,196 18.70 453.66 137.43 35.70 119.01 115.44 90,564

Total in Tons/Year 0.22 1.69 0.47 0.11 0.30 0.30
Total in Metric Tons/Year 262

Table 111.  2024  Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as H‐60) Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use 345 On 1 30.0 102 51 9.04 42.77 3.94 1.26 0.22 0.21 3,154 159.06 752.54 69.32 22.17 3.87 3.75 55,503

Start/Warm Up 345 15% Torque 2 10.0 274 91 0.77 18.65 4.6 1.26 4.2 4.07 3,183 24.26 587.66 144.95 39.70 132.34 128.37 100,295
Unstick 345 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.52 5.96 1.48 4.94 4.79 3,770
Taxi Out 345 20% Torque 2 5.0 308 51 0.66 16.01 4.85 1.26 4.2 4.07 3,196 11.69 283.54 85.89 22.31 74.38 72.15 56,603
Hover 345 80% Torque 2 2.0 707 47 0.55 4.61 6.9 1.26 4.2 4.07 3,220 8.94 74.96 112.20 20.49 68.30 66.25 52,363

Climbout 345 90% Torque 2 2.0 786 52 0.55 3.74 7.27 1.26 4.2 4.07 3,219 9.94 67.61 131.43 22.78 75.93 73.65 58,186
Non‐break Arrival

APU Use 345 On 1 35.0 102 60 9.04 42.77 3.94 1.26 0.22 0.21 3,154 185.57 877.96 80.88 25.86 4.52 4.38 64,753
Approach 345 50% Torque 2 5.0 501 84 0.55 8.34 5.93 1.26 4.2 4.07 3,220 15.84 240.25 170.83 36.30 120.99 117.36 92,769
Unstick 345 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.52 5.96 1.48 4.94 4.79 3,770

Taxi in/shut down 345 20% Torque 2 8.0 308 82 0.66 16.01 4.85 1.26 4.2 4.07 3,196 18.70 453.66 137.43 35.70 119.01 115.44 90,564

Total in Tons/Year 0.22 1.69 0.47 0.11 0.30 0.30
Total in Metric Tons/Year 262

Emissions in lbs/1000 lbs fuel

Emissions in lbs/1000 lbs fuel

Type of 

Operation

Type of 

Operation

Type of 

Operation

Emissions in lbs/1000 lbs fuel
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Table 112.  2025 Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as H‐60) Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use 346 On 1 30.0 102 51 9.04 42.77 3.94 1.26 0.22 0.21 3,154 159.52 754.72 69.53 22.23 3.88 3.77 55,664

Start/Warm Up 346 15% Torque 2 10.0 274 91 0.77 18.65 4.6 1.26 4.2 4.07 3,183 24.33 589.36 145.37 39.82 132.73 128.74 100,586
Unstick 346 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.57 5.98 1.49 4.96 4.81 3,781
Taxi Out 346 20% Torque 2 5.0 308 51 0.66 16.01 4.85 1.26 4.2 4.07 3,196 11.72 284.36 86.14 22.38 74.60 72.36 56,767
Hover 346 80% Torque 2 2.0 707 47 0.55 4.61 6.9 1.26 4.2 4.07 3,220 8.97 75.18 112.53 20.55 68.49 66.44 52,514

Climbout 346 90% Torque 2 2.0 786 52 0.55 3.74 7.27 1.26 4.2 4.07 3,219 9.97 67.81 131.81 22.84 76.15 73.86 58,355
Non‐break Arrival

APU Use 346 On 1 35.0 102 60 9.04 42.77 3.94 1.26 0.22 0.21 3,154 186.11 880.51 81.11 25.94 4.53 4.39 64,941
Approach 346 50% Torque 2 5.0 501 84 0.55 8.34 5.93 1.26 4.2 4.07 3,220 15.89 240.95 171.32 36.40 121.34 117.70 93,037
Unstick 346 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.57 5.98 1.49 4.96 4.81 3,781

Taxi in/shut down 346 20% Torque 2 8.0 308 82 0.66 16.01 4.85 1.26 4.2 4.07 3,196 18.76 454.97 137.83 35.81 119.36 115.78 90,827

Total in Tons/Year 0.22 1.69 0.47 0.11 0.31 0.30
Total in Metric Tons/Year 263

Table 113.  2026 Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as H‐60) Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use 346 On 1 30.0 102 51 9.04 42.77 3.94 1.26 0.22 0.21 3,154 159.52 754.72 69.53 22.23 3.88 3.77 55,664

Start/Warm Up 346 15% Torque 2 10.0 274 91 0.77 18.65 4.6 1.26 4.2 4.07 3,183 24.33 589.36 145.37 39.82 132.73 128.74 100,586
Unstick 346 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.57 5.98 1.49 4.96 4.81 3,781
Taxi Out 346 20% Torque 2 5.0 308 51 0.66 16.01 4.85 1.26 4.2 4.07 3,196 11.72 284.36 86.14 22.38 74.60 72.36 56,767
Hover 346 80% Torque 2 2.0 707 47 0.55 4.61 6.9 1.26 4.2 4.07 3,220 8.97 75.18 112.53 20.55 68.49 66.44 52,514

Climbout 346 90% Torque 2 2.0 786 52 0.55 3.74 7.27 1.26 4.2 4.07 3,219 9.97 67.81 131.81 22.84 76.15 73.86 58,355
Non‐break Arrival

APU Use 346 On 1 35.0 102 60 9.04 42.77 3.94 1.26 0.22 0.21 3,154 186.11 880.51 81.11 25.94 4.53 4.39 64,941
Approach 346 50% Torque 2 5.0 501 84 0.55 8.34 5.93 1.26 4.2 4.07 3,220 15.89 240.95 171.32 36.40 121.34 117.70 93,037
Unstick 346 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.57 5.98 1.49 4.96 4.81 3,781

Taxi in/shut down 346 20% Torque 2 8.0 308 82 0.66 16.01 4.85 1.26 4.2 4.07 3,196 18.76 454.97 137.83 35.81 119.36 115.78 90,827

Total in Tons/Year 0.22 1.69 0.47 0.11 0.31 0.30
Total in Metric Tons/Year 263

Table 114.  2027‐2028 Transient Helicopters (all but MV‐22) (Modeled for Air Emissions as H‐60) Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually

Number of Power Engines in  Mode/engine per Engine Fuel Used

Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use 347 On 1 30.0 102 51 9.04 42.77 3.94 1.26 0.22 0.21 3,154 159.98 756.90 69.73 22.30 3.89 3.78 55,824

Start/Warm Up 347 15% Torque 2 10.0 274 91 0.77 18.65 4.6 1.26 4.2 4.07 3,183 24.40 591.07 145.79 39.93 133.11 129.12 100,876
Unstick 347 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.61 6.00 1.49 4.97 4.82 3,792
Taxi Out 347 20% Torque 2 5.0 308 51 0.66 16.01 4.85 1.26 4.2 4.07 3,196 11.76 285.18 86.39 22.44 74.81 72.57 56,931
Hover 347 80% Torque 2 2.0 707 47 0.55 4.61 6.9 1.26 4.2 4.07 3,220 9.00 75.40 112.85 20.61 68.69 66.63 52,666

Climbout 347 90% Torque 2 2.0 786 52 0.55 3.74 7.27 1.26 4.2 4.07 3,219 10.00 68.00 132.19 22.91 76.37 74.08 58,523
Non‐break Arrival

APU Use 347 On 1 35.0 102 60 9.04 42.77 3.94 1.26 0.22 0.21 3,154 186.64 883.05 81.35 26.01 4.54 4.41 65,129
Approach 347 50% Torque 2 5.0 501 84 0.55 8.34 5.93 1.26 4.2 4.07 3,220 15.94 241.65 171.82 36.51 121.69 118.04 93,306
Unstick 347 25% Torque 2 0.3 341 3 0.61 14.04 5.07 1.26 4.2 4.07 3,205 0.72 16.61 6.00 1.49 4.97 4.82 3,792

Taxi in/shut down 347 20% Torque 2 8.0 308 82 0.66 16.01 4.85 1.26 4.2 4.07 3,196 18.81 456.29 138.23 35.91 119.70 116.11 91,089

Total in Tons/Year 0.22 1.70 0.48 0.11 0.31 0.30
Total in Metric Tons/Year 264

Alternative 2

Same as Baseline

Emissions in lbs/1000 lbs fuel

Emissions in lbs/1000 lbs fuel

Emissions in lbs/1000 lbs fuel

Type of 

Operation

Type of 

Operation

Operation

Type of 
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Table 115.  Baseline Transient  MV‐22 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure 
APU 322 On 1 15.0 413 103 0.19 5.89 5.95 1.26 0.22 0.21 3,235 6.32 195.82 197.82 41.89 7.31 7.09 107,552
Start/warm‐up 322 G. Idle 2 5.0 360 60 0.10 8.90 4.09 1.26 1.58 1.53 3,221 1.93 171.95 79.02 24.34 30.53 29.61 62,230
Warm‐up 322 F. Idle 2 10.0 660 220 0.02 3.33 6.02 1.26 1.58 1.53 3,219 1.42 235.90 426.46 89.26 111.93 108.57 228,034
Taxi out 322 F. Idle 2 5.0 660 110 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.71 117.95 213.23 44.63 55.96 54.28 114,017
Engine run‐up 322 ‐ 2 0.5 1,030 17 0.02 1.58 8.41 1.26 1.58 1.53 3,216 0.11 8.73 46.49 6.96 8.73 8.47 17,777
Takeoff to hover 322 ‐ 2 1.0 1,910 64 0.01 0.52 14.09 1.26 1.58 1.53 3,209 0.21 10.66 288.85 25.83 32.39 31.42 65,787
Hover 322 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.18 12.15 217.39 22.18 27.81 26.98 56,522
Helo climb out 322 ‐ 2 2.0 1,770 118 0.01 0.60 13.19 1.26 1.58 1.53 3,210 0.38 22.80 501.17 47.87 60.03 58.23 121,967
FW Climbout 322 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.18 12.15 217.39 22.18 27.81 26.98 56,522

Arrival
FW (0 degree) Approach 322 2 3.0 1,210 121 0.02 1.20 9.57 1.26 1.58 1.53 3,215 0.78 46.75 372.87 49.09 61.56 59.71 125,263
Transition landing 322 2 1.0 1,310 44 0.02 1.04 10.22 1.26 1.58 1.53 3,214 0.28 14.62 143.70 17.72 22.22 21.55 45,191
Taxi to hot refuel 322 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.43 70.77 127.94 26.78 33.58 32.57 68,410
Hot refuel (main engines) 48 G. Idle 2 13.0 360 156 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.75 67.06 30.82 9.49 11.90 11.55 24,270
Hot refuel (APU) 48 On 1 13.0 413 89 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.82 25.46 25.72 5.45 0.95 0.92 13,982
Taxis to squadron apron 322 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.43 70.77 127.94 26.78 33.58 32.57 68,410
Cool/shutdown 322 G. Idle 2 2.0 360 24 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.77 68.78 31.61 9.74 12.21 11.84 24,892
APU 322 On 1 5.0 413 34 0.19 5.89 5.95 1.26 0.22 0.21 3,235 2.11 65.27 65.94 13.96 2.44 2.36 35,851

Total in Tons/Year 0.01 0.61 1.56 0.24 0.27 0.26
Total in Metric Tons/Year 561

Alternative 1

2016 ‐ Same as Baseline

Table 116.  2017 Transient  MV‐22 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure 
APU 300 On 1 15.0 413 103 0.19 5.89 5.95 1.26 0.22 0.21 3,235 5.89 182.44 184.30 39.03 6.81 6.61 100,204
Start/warm‐up 300 G. Idle 2 5.0 360 60 0.10 8.90 4.09 1.26 1.58 1.53 3,221 1.80 160.20 73.62 22.68 28.44 27.59 57,978
Warm‐up 300 F. Idle 2 10.0 660 220 0.02 3.33 6.02 1.26 1.58 1.53 3,219 1.32 219.78 397.32 83.16 104.28 101.15 212,454
Taxi out 300 F. Idle 2 5.0 660 110 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.66 109.89 198.66 41.58 52.14 50.58 106,227
Engine run‐up 300 ‐ 2 0.5 1,030 17 0.02 1.58 8.41 1.26 1.58 1.53 3,216 0.10 8.14 43.31 6.49 8.14 7.89 16,562
Takeoff to hover 300 ‐ 2 1.0 1,910 64 0.01 0.52 14.09 1.26 1.58 1.53 3,209 0.19 9.93 269.12 24.07 30.18 29.27 61,292
Hover 300 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.16 11.32 202.54 20.66 25.91 25.13 52,660
Helo climb out 300 ‐ 2 2.0 1,770 118 0.01 0.60 13.19 1.26 1.58 1.53 3,210 0.35 21.24 466.93 44.60 55.93 54.25 113,634
FW Climbout 300 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.16 11.32 202.54 20.66 25.91 25.13 52,660

Arrival
FW (0 degree) Approach 300 2 3.0 1,210 121 0.02 1.20 9.57 1.26 1.58 1.53 3,215 0.73 43.56 347.39 45.74 57.35 55.63 116,705
Transition landing 300 2 1.0 1,310 44 0.02 1.04 10.22 1.26 1.58 1.53 3,214 0.26 13.62 133.88 16.51 20.70 20.08 42,103
Taxi to hot refuel 300 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.40 65.93 119.20 24.95 31.28 30.35 63,736
Hot refuel (main engines) 45 G. Idle 2 13.0 360 156 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.70 62.48 28.71 8.85 11.09 10.76 22,611
Hot refuel (APU) 45 On 1 13.0 413 89 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.77 23.72 23.96 5.07 0.89 0.86 13,027
Taxi to squadron apron 300 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.40 65.93 119.20 24.95 31.28 30.35 63,736
Cool/shutdown 300 G. Idle 2 2.0 360 24 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.72 64.08 29.45 9.07 11.38 11.03 23,191
APU 300 On 1 5.0 413 34 0.19 5.89 5.95 1.26 0.22 0.21 3,235 1.96 60.81 61.43 13.01 2.27 2.20 33,401

Total in Tons/Year 0.01 0.57 1.45 0.23 0.25 0.24
Total in Metric Tons/Year 523

Emissions in lbs/1000 lbs fuel
Type of 
Operation

Emissions in lbs/1000 lbs fuel
Type of 
Operation
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Table 117.  2018 Transient  MV‐22 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure 
APU 278 On 1 15.0 413 103 0.19 5.89 5.95 1.26 0.22 0.21 3,235 5.45 169.06 170.79 36.17 6.31 6.13 92,856
Start/warm‐up 278 G. Idle 2 5.0 360 60 0.10 8.90 4.09 1.26 1.58 1.53 3,221 1.67 148.45 68.22 21.02 26.35 25.56 53,726
Warm‐up 278 F. Idle 2 10.0 660 220 0.02 3.33 6.02 1.26 1.58 1.53 3,219 1.22 203.66 368.18 77.06 96.63 93.73 196,874
Taxi out 278 F. Idle 2 5.0 660 110 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.61 101.83 184.09 38.53 48.32 46.87 98,437
Engine run‐up 278 ‐ 2 0.5 1,030 17 0.02 1.58 8.41 1.26 1.58 1.53 3,216 0.10 7.54 40.14 6.01 7.54 7.31 15,348
Takeoff to hover 278 ‐ 2 1.0 1,910 64 0.01 0.52 14.09 1.26 1.58 1.53 3,209 0.18 9.20 249.38 22.30 27.96 27.13 56,797
Hover 278 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.15 10.49 187.69 19.15 24.01 23.29 48,799
Helo climb out 278 ‐ 2 2.0 1,770 118 0.01 0.60 13.19 1.26 1.58 1.53 3,210 0.33 19.68 432.68 41.33 51.83 50.28 105,301
FW Climbout 278 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.15 10.49 187.69 19.15 24.01 23.29 48,799

Arrival
FW (0 degree) Approach 278 2 3.0 1,210 121 0.02 1.20 9.57 1.26 1.58 1.53 3,215 0.67 40.37 321.92 42.38 53.15 51.55 108,146
Transition landing 278 2 1.0 1,310 44 0.02 1.04 10.22 1.26 1.58 1.53 3,214 0.24 12.62 124.06 15.30 19.18 18.60 39,016
Taxi to hot refuel 278 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.37 61.10 110.45 23.12 28.99 28.12 59,062
Hot refuel (main engines) 42 G. Idle 2 13.0 360 156 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.65 57.90 26.61 8.20 10.28 9.97 20,953
Hot refuel (APU) 42 On 1 13.0 413 89 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.71 21.98 22.20 4.70 0.82 0.80 12,071
Taxi to squadron apron 278 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.37 61.10 110.45 23.12 28.99 28.12 59,062
Cool/shutdown 278 G. Idle 2 2.0 360 24 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.67 59.38 27.29 8.41 10.54 10.23 21,491
APU 278 On 1 5.0 413 34 0.19 5.89 5.95 1.26 0.22 0.21 3,235 1.82 56.35 56.93 12.06 2.10 2.04 30,952

Total in Tons/Year 0.01 0.53 1.34 0.21 0.23 0.23
Total in Metric Tons/Year 484

Table 118.  2019 Transient  MV‐22 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure 
APU 255 On 1 15.0 413 103 0.19 5.89 5.95 1.26 0.22 0.21 3,235 5.00 155.08 156.66 33.17 5.79 5.62 85,174
Start/warm‐up 255 G. Idle 2 5.0 360 60 0.10 8.90 4.09 1.26 1.58 1.53 3,221 1.53 136.17 62.58 19.28 24.17 23.45 49,281
Warm‐up 255 F. Idle 2 10.0 660 220 0.02 3.33 6.02 1.26 1.58 1.53 3,219 1.12 186.81 337.72 70.69 88.64 85.98 180,586
Taxi out 255 F. Idle 2 5.0 660 110 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.56 93.41 168.86 35.34 44.32 42.99 90,293
Engine run‐up 255 ‐ 2 0.5 1,030 17 0.02 1.58 8.41 1.26 1.58 1.53 3,216 0.09 6.92 36.81 5.52 6.92 6.71 14,078
Takeoff to hover 255 ‐ 2 1.0 1,910 64 0.01 0.52 14.09 1.26 1.58 1.53 3,209 0.16 8.44 228.75 20.46 25.65 24.88 52,098
Hover 255 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.14 9.62 172.16 17.56 22.03 21.36 44,761
Helo climb out 255 ‐ 2 2.0 1,770 118 0.01 0.60 13.19 1.26 1.58 1.53 3,210 0.30 18.05 396.89 37.91 47.54 46.12 96,589
FW Climbout 255 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.14 9.62 172.16 17.56 22.03 21.36 44,761

Arrival
FW (0 degree) Approach 255 2 3.0 1,210 121 0.02 1.20 9.57 1.26 1.58 1.53 3,215 0.62 37.03 295.28 38.88 48.75 47.29 99,199
Transition landing 255 2 1.0 1,310 44 0.02 1.04 10.22 1.26 1.58 1.53 3,214 0.22 11.58 113.80 14.03 17.59 17.07 35,788
Taxi to hot refuel 255 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.34 56.04 101.32 21.21 26.59 25.79 54,176
Hot refuel (main engines) 38 G. Idle 2 13.0 360 156 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.60 53.11 24.41 7.52 9.43 9.15 19,220
Hot refuel (APU) 38 On 1 13.0 413 89 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.65 20.16 20.37 4.31 0.75 0.73 11,073
Taxi to squadron apron 255 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.34 56.04 101.32 21.21 26.59 25.79 54,176
Cool/shutdown 255 G. Idle 2 2.0 360 24 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.61 54.47 25.03 7.71 9.67 9.38 19,713
APU 255 On 1 5.0 413 34 0.19 5.89 5.95 1.26 0.22 0.21 3,235 1.67 51.69 52.22 11.06 1.93 1.87 28,391

Total in Tons/Year 0.01 0.48 1.23 0.19 0.21 0.21
Total in Metric Tons/Year 444

Emissions in lbs/1000 lbs fuel

Operation

Emissions in lbs/1000 lbs fuel
Type of 
Operation

Type of 
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Table 119.  2020. Transient  MV‐22 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure 
APU 233 On 1 15.0 413 103 0.19 5.89 5.95 1.26 0.22 0.21 3,235 4.57 141.70 143.14 30.31 5.29 5.13 77,825
Start/warm‐up 233 G. Idle 2 5.0 360 60 0.10 8.90 4.09 1.26 1.58 1.53 3,221 1.40 124.42 57.18 17.61 22.09 21.43 45,030
Warm‐up 233 F. Idle 2 10.0 660 220 0.02 3.33 6.02 1.26 1.58 1.53 3,219 1.03 170.70 308.59 64.59 80.99 78.56 165,006
Taxi out 233 F. Idle 2 5.0 660 110 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.51 85.35 154.29 32.29 40.50 39.28 82,503
Engine run‐up 233 ‐ 2 0.5 1,030 17 0.02 1.58 8.41 1.26 1.58 1.53 3,216 0.08 6.32 33.64 5.04 6.32 6.13 12,863
Takeoff to hover 233 ‐ 2 1.0 1,910 64 0.01 0.52 14.09 1.26 1.58 1.53 3,209 0.15 7.71 209.02 18.69 23.44 22.74 47,603
Hover 233 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.13 8.79 157.31 16.05 20.12 19.52 40,900
Helo climb out 233 ‐ 2 2.0 1,770 118 0.01 0.60 13.19 1.26 1.58 1.53 3,210 0.27 16.50 362.65 34.64 43.44 42.14 88,256
FW Climbout 233 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.13 8.79 157.31 16.05 20.12 19.52 40,900

Arrival
FW (0 degree) Approach 233 2 3.0 1,210 121 0.02 1.20 9.57 1.26 1.58 1.53 3,215 0.56 33.83 269.81 35.52 44.54 43.21 90,640
Transition landing 233 2 1.0 1,310 44 0.02 1.04 10.22 1.26 1.58 1.53 3,214 0.20 10.58 103.98 12.82 16.08 15.59 32,700
Taxi to hot refuel 233 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.31 51.21 92.58 19.38 24.30 23.57 49,502
Hot refuel (main engines) 35 G. Idle 2 13.0 360 156 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.55 48.52 22.30 6.87 8.61 8.36 17,562
Hot refuel (APU) 35 On 1 13.0 413 89 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.59 18.42 18.61 3.94 0.69 0.67 10,117
Taxi to squadron apron 233 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.31 51.21 92.58 19.38 24.30 23.57 49,502
Cool/shutdown 233 G. Idle 2 2.0 360 24 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.56 49.77 22.87 7.05 8.84 8.57 18,012
APU 233 On 1 5.0 413 34 0.19 5.89 5.95 1.26 0.22 0.21 3,235 1.52 47.23 47.71 10.10 1.76 1.71 25,942

Total in Tons/Year 0.01 0.44 1.13 0.18 0.20 0.19
Total in Metric Tons/Year 406

Table 120.  2021 Transient  MV‐22 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure 
APU 211 On 1 15.0 413 103 0.19 5.89 5.95 1.26 0.22 0.21 3,235 4.14 128.32 129.63 27.45 4.79 4.65 70,477
Start/warm‐up 211 G. Idle 2 5.0 360 60 0.10 8.90 4.09 1.26 1.58 1.53 3,221 1.27 112.67 51.78 15.95 20.00 19.40 40,778
Warm‐up 211 F. Idle 2 10.0 660 220 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.93 154.58 279.45 58.49 73.34 71.14 149,426
Taxi out 211 F. Idle 2 5.0 660 110 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.46 77.29 139.72 29.24 36.67 35.57 74,713
Engine run‐up 211 ‐ 2 0.5 1,030 17 0.02 1.58 8.41 1.26 1.58 1.53 3,216 0.07 5.72 30.46 4.56 5.72 5.55 11,649
Takeoff to hover 211 ‐ 2 1.0 1,910 64 0.01 0.52 14.09 1.26 1.58 1.53 3,209 0.13 6.99 189.28 16.93 21.23 20.59 43,109
Hover 211 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.12 7.96 142.45 14.53 18.22 17.68 37,038
Helo climb out 211 ‐ 2 2.0 1,770 118 0.01 0.60 13.19 1.26 1.58 1.53 3,210 0.25 14.94 328.40 31.37 39.34 38.16 79,923
FW Climbout 211 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.12 7.96 142.45 14.53 18.22 17.68 37,038

Arrival
FW (0 degree) Approach 211 2 3.0 1,210 121 0.02 1.20 9.57 1.26 1.58 1.53 3,215 0.51 30.64 244.33 32.17 40.34 39.13 82,082
Transition landing 211 2 1.0 1,310 44 0.02 1.04 10.22 1.26 1.58 1.53 3,214 0.18 9.58 94.16 11.61 14.56 14.12 29,613
Taxi to hot refuel 211 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.28 46.37 83.83 17.55 22.00 21.34 44,828
Hot refuel (main engines) 32 G. Idle 2 13.0 360 156 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.49 43.94 20.19 6.22 7.80 7.57 15,903
Hot refuel (APU) 32 On 1 13.0 413 89 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.54 16.68 16.85 3.57 0.62 0.60 9,162
Taxi to squadron apron 211 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.28 46.37 83.83 17.55 22.00 21.34 44,828
Cool/shutdown 211 G. Idle 2 2.0 360 24 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.51 45.07 20.71 6.38 8.00 7.76 16,311
APU 211 On 1 5.0 413 34 0.19 5.89 5.95 1.26 0.22 0.21 3,235 1.38 42.77 43.21 9.15 1.60 1.55 23,492

Total in Tons/Year 0.01 0.40 1.02 0.16 0.18 0.17
Total in Metric Tons/Year 368

Emissions in lbs/1000 lbs fuel
Type of 
Operation

Emissions in lbs/1000 lbs fuel
Type of 
Operation
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Table 121.  2022 Transient  MV‐22 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure 
APU 189 On 1 15.0 413 103 0.19 5.89 5.95 1.26 0.22 0.21 3,235 3.71 114.94 116.11 24.59 4.29 4.16 63,129
Start/warm‐up 189 G. Idle 2 5.0 360 60 0.10 8.90 4.09 1.26 1.58 1.53 3,221 1.13 100.93 46.38 14.29 17.92 17.38 36,526
Warm‐up 189 F. Idle 2 10.0 660 220 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.83 138.46 250.31 52.39 65.70 63.73 133,846
Taxi out 189 F. Idle 2 5.0 660 110 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.42 69.23 125.16 26.20 32.85 31.86 66,923
Engine run‐up 189 ‐ 2 0.5 1,030 17 0.02 1.58 8.41 1.26 1.58 1.53 3,216 0.06 5.13 27.29 4.09 5.13 4.97 10,434
Takeoff to hover 189 ‐ 2 1.0 1,910 64 0.01 0.52 14.09 1.26 1.58 1.53 3,209 0.12 6.26 169.54 15.16 19.01 18.44 38,614
Hover 189 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.10 7.13 127.60 13.02 16.32 15.83 33,176
Helo climb out 189 ‐ 2 2.0 1,770 118 0.01 0.60 13.19 1.26 1.58 1.53 3,210 0.22 13.38 294.16 28.10 35.24 34.18 71,589
FW Climbout 189 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.10 7.13 127.60 13.02 16.32 15.83 33,176

Arrival
FW (0 degree) Approach 189 2 3.0 1,210 121 0.02 1.20 9.57 1.26 1.58 1.53 3,215 0.46 27.44 218.86 28.81 36.13 35.05 73,524
Transition landing 189 2 1.0 1,310 44 0.02 1.04 10.22 1.26 1.58 1.53 3,214 0.17 8.58 84.35 10.40 13.04 12.65 26,525
Taxi to hot refuel 189 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.25 41.54 75.09 15.72 19.71 19.12 40,154
Hot refuel (main engines) 28 G. Idle 2 13.0 360 156 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.44 39.36 18.09 5.57 6.99 6.78 14,245
Hot refuel (APU) 28 On 1 13.0 413 89 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.48 14.94 15.09 3.20 0.56 0.54 8,207
Taxi to squadron apron 189 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.25 41.54 75.09 15.72 19.71 19.12 40,154
Cool/shutdown 189 G. Idle 2 2.0 360 24 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.45 40.37 18.55 5.72 7.17 6.95 14,610
APU 189 On 1 5.0 413 34 0.19 5.89 5.95 1.26 0.22 0.21 3,235 1.24 38.31 38.70 8.20 1.43 1.39 21,043

Total in Tons/Year 0.01 0.36 0.91 0.14 0.16 0.15
Total in Metric Tons/Year 329

Table 122.  2023 Transient  MV‐22 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure 
APU 167 On 1 15.0 413 103 0.19 5.89 5.95 1.26 0.22 0.21 3,235 3.28 101.56 102.59 21.73 3.79 3.68 55,780
Start/warm‐up 167 G. Idle 2 5.0 360 60 0.10 8.90 4.09 1.26 1.58 1.53 3,221 1.00 89.18 40.98 12.63 15.83 15.36 32,274
Warm‐up 167 F. Idle 2 10.0 660 220 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.73 122.34 221.17 46.29 58.05 56.31 118,266
Taxi out 167 F. Idle 2 5.0 660 110 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.37 61.17 110.59 23.15 29.02 28.15 59,133
Engine run‐up 167 ‐ 2 0.5 1,030 17 0.02 1.58 8.41 1.26 1.58 1.53 3,216 0.06 4.53 24.11 3.61 4.53 4.39 9,220
Takeoff to hover 167 ‐ 2 1.0 1,910 64 0.01 0.52 14.09 1.26 1.58 1.53 3,209 0.11 5.53 149.81 13.40 16.80 16.30 34,119
Hover 167 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.09 6.30 112.75 11.50 14.42 13.99 29,314
Helo climb out 167 ‐ 2 2.0 1,770 118 0.01 0.60 13.19 1.26 1.58 1.53 3,210 0.20 11.82 259.92 24.83 31.14 30.20 63,256
FW Climbout 167 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.09 6.30 112.75 11.50 14.42 13.99 29,314

Arrival
FW (0 degree) Approach 167 2 3.0 1,210 121 0.02 1.20 9.57 1.26 1.58 1.53 3,215 0.40 24.25 193.38 25.46 31.93 30.97 64,966
Transition landing 167 2 1.0 1,310 44 0.02 1.04 10.22 1.26 1.58 1.53 3,214 0.15 7.58 74.53 9.19 11.52 11.18 23,438
Taxi to hot refuel 25 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.03 5.51 9.95 2.08 2.61 2.53 5,322
Hot refuel (main engines) 25 G. Idle 2 13.0 360 156 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.39 34.78 15.98 4.92 6.17 5.99 12,587
Hot refuel (APU) 167 On 1 13.0 413 89 0.19 5.89 5.95 1.26 0.22 0.21 3,235 2.84 88.02 88.92 18.83 3.29 3.19 48,343
Taxi to squadron apron 167 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.22 36.70 66.35 13.89 17.41 16.89 35,480
Cool/shutdown 167 G. Idle 2 2.0 360 24 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.40 35.67 16.39 5.05 6.33 6.14 12,910
APU 167 On 1 5.0 413 34 0.19 5.89 5.95 1.26 0.22 0.21 3,235 1.09 33.85 34.20 7.24 1.26 1.23 18,593

Total in Tons/Year 0.01 0.34 0.82 0.13 0.13 0.13
Total in Metric Tons/Year 296

Emissions in lbs/1000 lbs fuel

Emissions in lbs/1000 lbs fuel
Type of 
Operation

Type of 
Operation
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Table 123.  2024 Transient  MV‐22 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure 
APU 145 On 1 15.0 413 103 0.19 5.89 5.95 1.26 0.22 0.21 3,235 2.84 88.18 89.08 18.86 3.29 3.19 48,432
Start/warm‐up 145 G. Idle 2 5.0 360 60 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.87 77.43 35.58 10.96 13.75 13.33 28,023
Warm‐up 145 F. Idle 2 10.0 660 220 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.64 106.23 192.04 40.19 50.40 48.89 102,686
Taxi out 145 F. Idle 2 5.0 660 110 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.32 53.11 96.02 20.10 25.20 24.44 51,343
Engine run‐up 145 ‐ 2 0.5 1,030 17 0.02 1.58 8.41 1.26 1.58 1.53 3,216 0.05 3.93 20.93 3.14 3.93 3.81 8,005
Takeoff to hover 145 ‐ 2 1.0 1,910 64 0.01 0.52 14.09 1.26 1.58 1.53 3,209 0.09 4.80 130.07 11.63 14.59 14.15 29,624
Hover 145 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.08 5.47 97.89 9.99 12.52 12.15 25,453
Helo climb out 145 ‐ 2 2.0 1,770 118 0.01 0.60 13.19 1.26 1.58 1.53 3,210 0.17 10.27 225.68 21.56 27.03 26.22 54,923
FW Climbout 145 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.08 5.47 97.89 9.99 12.52 12.15 25,453

Arrival
FW (0 degree) Approach 145 2 3.0 1,210 121 0.02 1.20 9.57 1.26 1.58 1.53 3,215 0.35 21.05 167.91 22.11 27.72 26.89 56,407
Transition landing 145 2 1.0 1,310 44 0.02 1.04 10.22 1.26 1.58 1.53 3,214 0.13 6.58 64.71 7.98 10.00 9.70 20,350
Taxi to hot refuel 145 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.19 31.87 57.61 12.06 15.12 14.67 30,806
Hot refuel (main engines) 22 G. Idle 2 13.0 360 156 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.34 30.20 13.88 4.28 5.36 5.20 10,929
Hot refuel (APU) 22 On 1 13.0 413 89 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.37 11.46 11.58 2.45 0.43 0.42 6,296
Taxi to squadron apron 145 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.19 31.87 57.61 12.06 15.12 14.67 30,806
Cool/shutdown 145 G. Idle 2 2.0 360 24 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.35 30.97 14.23 4.38 5.50 5.33 11,209
APU 145 On 1 5.0 413 34 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.95 29.39 29.69 6.29 1.10 1.06 16,144

Total in Tons/Year 0.00 0.27 0.70 0.11 0.12 0.12
Total in Metric Tons/Year 253

Table 124.  2025 Transient  MV‐22 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure 
APU 122 On 1 15.0 413 103 0.19 5.89 5.95 1.26 0.22 0.21 3,235 2.39 74.19 74.95 15.87 2.77 2.69 40,750
Start/warm‐up 122 G. Idle 2 5.0 360 60 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.73 65.15 29.94 9.22 11.57 11.22 23,578
Warm‐up 122 F. Idle 2 10.0 660 220 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.54 89.38 161.58 33.82 42.41 41.13 86,398
Taxi out 122 F. Idle 2 5.0 660 110 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.27 44.69 80.79 16.91 21.20 20.57 43,199
Engine run‐up 122 ‐ 2 0.5 1,030 17 0.02 1.58 8.41 1.26 1.58 1.53 3,216 0.04 3.31 17.61 2.64 3.31 3.21 6,735
Takeoff to hover 122 ‐ 2 1.0 1,910 64 0.01 0.52 14.09 1.26 1.58 1.53 3,209 0.08 4.04 109.44 9.79 12.27 11.90 24,925
Hover 122 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.07 4.60 82.37 8.40 10.54 10.22 21,415
Helo climb out 122 ‐ 2 2.0 1,770 118 0.01 0.60 13.19 1.26 1.58 1.53 3,210 0.14 8.64 189.88 18.14 22.75 22.06 46,211
FW Climbout 122 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.07 4.60 82.37 8.40 10.54 10.22 21,415

Arrival
FW (0 degree) Approach 122 2 3.0 1,210 121 0.02 1.20 9.57 1.26 1.58 1.53 3,215 0.30 17.71 141.27 18.60 23.32 22.62 47,460
Transition landing 122 2 1.0 1,310 44 0.02 1.04 10.22 1.26 1.58 1.53 3,214 0.11 5.54 54.45 6.71 8.42 8.16 17,122
Taxi to hot refuel 122 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.16 26.81 48.47 10.15 12.72 12.34 25,919
Hot refuel (main engines) 18 G. Idle 2 13.0 360 156 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.29 25.41 11.68 3.60 4.51 4.38 9,195
Hot refuel (APU) 18 On 1 13.0 413 89 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.31 9.65 9.74 2.06 0.36 0.35 5,297
Taxi to squadron apron 122 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.16 26.81 48.47 10.15 12.72 12.34 25,919
Cool/shutdown 122 G. Idle 2 2.0 360 24 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.29 26.06 11.98 3.69 4.63 4.49 9,431
APU 122 On 1 5.0 413 34 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.80 24.73 24.98 5.29 0.92 0.90 13,583

Total in Tons/Year 0.00 0.23 0.59 0.09 0.10 0.10
Total in Metric Tons/Year 213

Emissions in lbs/1000 lbs fuel
Type of 
Operation

Emissions in lbs/1000 lbs fuel
Type of 
Operation
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Table 125.  2026 Transient  MV‐22 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure 
APU 100 On 1 15.0 413 103 0.19 5.89 5.95 1.26 0.22 0.21 3,235 1.96 60.81 61.43 13.01 2.27 2.20 33,401
Start/warm‐up 100 G. Idle 2 5.0 360 60 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.60 53.40 24.54 7.56 9.48 9.20 19,326
Warm‐up 100 F. Idle 2 10.0 660 220 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.44 73.26 132.44 27.72 34.76 33.72 70,818
Taxi out 100 F. Idle 2 5.0 660 110 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.22 36.63 66.22 13.86 17.38 16.86 35,409
Engine run‐up 100 ‐ 2 0.5 1,030 17 0.02 1.58 8.41 1.26 1.58 1.53 3,216 0.03 2.71 14.44 2.16 2.71 2.63 5,521
Takeoff to hover 100 ‐ 2 1.0 1,910 64 0.01 0.52 14.09 1.26 1.58 1.53 3,209 0.06 3.31 89.71 8.02 10.06 9.76 20,431
Hover 100 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.05 3.77 67.51 6.89 8.64 8.38 17,553
Helo climb out 100 ‐ 2 2.0 1,770 118 0.01 0.60 13.19 1.26 1.58 1.53 3,210 0.12 7.08 155.64 14.87 18.64 18.08 37,878
FW Climbout 100 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.05 3.77 67.51 6.89 8.64 8.38 17,553

Arrival
FW (0 degree) Approach 100 2 3.0 1,210 121 0.02 1.20 9.57 1.26 1.58 1.53 3,215 0.24 14.52 115.80 15.25 19.12 18.54 38,902
Transition landing 100 2 1.0 1,310 44 0.02 1.04 10.22 1.26 1.58 1.53 3,214 0.09 4.54 44.63 5.50 6.90 6.69 14,034
Taxi to hot refuel 100 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.13 21.98 39.73 8.32 10.43 10.12 21,245
Hot refuel (main engines) 15 G. Idle 2 13.0 360 156 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.23 20.83 9.57 2.95 3.70 3.59 7,537
Hot refuel (APU) 15 On 1 13.0 413 89 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.26 7.91 7.99 1.69 0.30 0.29 4,342
Taxi to squadron apron 100 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.13 21.98 39.73 8.32 10.43 10.12 21,245
Cool/shutdown 100 G. Idle 2 2.0 360 24 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.24 21.36 9.82 3.02 3.79 3.68 7,730
APU 100 On 1 5.0 413 34 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.65 20.27 20.48 4.34 0.76 0.73 11,134

Total in Tons/Year 0.00 0.19 0.48 0.08 0.08 0.08
Total in Metric Tons/Year 174

Table 126.  2027‐2028 Transient  MV‐22 Operations

Total Engine No. of  Time in Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure 
APU 78 On 1 15.0 413 103 0.19 5.89 5.95 1.26 0.22 0.21 3,235 1.53 47.44 47.92 10.15 1.77 1.72 26,053
Start/warm‐up 78 G. Idle 2 5.0 360 60 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.47 41.65 19.14 5.90 7.39 7.17 15,074
Warm‐up 78 F. Idle 2 10.0 660 220 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.34 57.14 103.30 21.62 27.11 26.30 55,238
Taxi out 78 F. Idle 2 5.0 660 110 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.17 28.57 51.65 10.81 13.56 13.15 27,619
Engine run‐up 78 ‐ 2 0.5 1,030 17 0.02 1.58 8.41 1.26 1.58 1.53 3,216 0.03 2.12 11.26 1.69 2.12 2.05 4,306
Takeoff to hover 78 ‐ 2 1.0 1,910 64 0.01 0.52 14.09 1.26 1.58 1.53 3,209 0.05 2.58 69.97 6.26 7.85 7.61 15,936
Hover 78 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.04 2.94 52.66 5.37 6.74 6.54 13,692
Helo climb out 78 ‐ 2 2.0 1,770 118 0.01 0.60 13.19 1.26 1.58 1.53 3,210 0.09 5.52 121.40 11.60 14.54 14.11 29,545
FW Climbout 78 ‐ 2 1.0 1,640 55 0.01 0.69 12.35 1.26 1.58 1.53 3,211 0.04 2.94 52.66 5.37 6.74 6.54 13,692

Arrival
FW (0 degree) Approach 78 2 3.0 1,210 121 0.02 1.20 9.57 1.26 1.58 1.53 3,215 0.19 11.33 90.32 11.89 14.91 14.46 30,343
Transition landing 78 2 1.0 1,310 44 0.02 1.04 10.22 1.26 1.58 1.53 3,214 0.07 3.54 34.81 4.29 5.38 5.22 10,947
Taxi to hot refuel 78 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.10 17.14 30.99 6.49 8.13 7.89 16,571
Hot refuel (main engines) 12 G. Idle 2 13.0 360 156 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.18 16.24 7.47 2.30 2.88 2.80 5,879
Hot refuel (APU) 12 On 1 13.0 413 89 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.20 6.17 6.23 1.32 0.23 0.22 3,387
Taxi to squadron apron 78 F. Idle 2 3.0 660 66 0.02 3.33 6.02 1.26 1.58 1.53 3,219 0.10 17.14 30.99 6.49 8.13 7.89 16,571
Cool/shutdown 78 G. Idle 2 2.0 360 24 0.10 8.90 4.09 1.26 1.58 1.53 3,221 0.19 16.66 7.66 2.36 2.96 2.87 6,030
APU 78 On 1 5.0 413 34 0.19 5.89 5.95 1.26 0.22 0.21 3,235 0.51 15.81 15.97 3.38 0.59 0.57 8,684

Total in Tons/Year 0.00 0.15 0.38 0.06 0.07 0.06
Total in Metric Tons/Year 136

Alternative 2

Same as Baseline

Type of 
Operation

Emissions in lbs/1000 lbs fuel
Type of 
Operation

Emissions in lbs/1000 lbs fuel
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Table 127. Baseline   Blue Angels Engine Run‐ups F404‐GE‐400 Engines

Fuel Flow Total Total Pounds Annually

Aircraft
Name 

Annual No. of Engines

Number of 

Planes Duration per Engine Fuel Used

Activity Ops (minutes) (lb/hr) (lb) HC CO NOx SO2 PM10 PM2.5
2CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Low Power Turn ‐ Morning Turn APU Use 15 1 10   5 197 16.42 0.25 2.00 6.25 1.26 0.22 0.2134 3,170 0.62 4.93 15.39 3.10 0.54 0.53 7,806

Main Engine Run 15 2 10 Gr Idle 45 624 936.00 58.18 137.34 1.16 1.26 13.79 13.38 2,747 8168.47 19282.54 162.86 176.90 1936.12 1878.03 385,679

Low Power Turn ‐ Maintenance APU Use 60 1 1 On 5 197 16.42 0.25 2.00 6.25 1.26 0.22 0.2134 3,170 0.25 1.97 6.16 1.24 0.22 0.21 3,122

Main Engine Run 60 2 1 Gr Idle 20 624 416.00 58.18 137.34 1.16 1.26 13.79 13.38 2,747 1452.17 3428.01 28.95 31.45 344.20 333.87 68,565

High Power Turn APU Use 10 1 1 On 5 197 16.42 0.25 2.00 6.25 1.26 0.22 0.2134 3,170 0.04 0.33 1.03 0.21 0.04 0.04 520
In‐Frame/ 10 2 1 Gr Idle 25 624 520.00 58.18 137.34 1.16 1.26 13.79 13.38 2,747 302.54 714.17 6.03 6.55 71.71 69.56 14,284
Outdoor 10 2 1 80% N2 10 2127 709.00 1.05 9.78 4.74 1.26 8.12 7.88 3,140 7.44 69.34 33.61 8.93 57.57 55.84 22,263

10 2 1 IRP 3 8587 858.70 0.31 1.05 25.16 1.26 2.81 2.73 3,156 2.66 9.02 216.05 10.82 24.13 23.41 27,101

High Power 10 2 1 A/B Max 3 28397 2839.70 0.13 23.12 9.22 1.26 ND ND 3,122 3.69 656.54 261.82 35.78 ND ND 88,655

Total Fleet Emissions in Tons/yr 4.97 12.08 0.37 0.14 1.22 1.18
Total Fleet Emissions in Metric Tons/yr 280

Alternative 1

2016 ‐ 2028 Blue Angels Engine Run‐ups Same as Baseline

Alternative 2

2016 ‐ 2028 Blue Angels Engine Run‐ups Same as Baseline

Power Setting

Emissions in lbs/1000 lbs fuelEngine Operations
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TAB Q.  F‐35 EMISSION CALCULATIONS

NAF El Centro F‐35 Emissions

Alternative 1:  El Centro Home Basing

Table 1.    2016 Operations for F‐35 6 aircraft plus transient operations

Total

Type of Aircraft Number of
Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Based F‐35C 367 0.33 12.49 1.79 0.91 0.05 0.05 2,251 119.65 4579.53 657.36 334.88 18.73 18.73 825,347
Based F‐35C 367 0.06 5.51 8.82 0.74 0.41 0.41 1,830 22.45 2019.26 3234.96 271.79 150.43 150.43 671,030
Based F‐35C 18 0.01 0.45 4.49 0.54 0.03 0.03 1,330 0.22 8.23 82.36 9.88 0.54 0.54 24,389
Based F‐35C 77 0.01 0.49 4.91 0.59 0.03 0.03 1,440 1.01 37.56 378.42 45.10 2.48 2.48 110,976
Based F‐35C 271 0.02 0.51 4.43 0.54 0.03 0.03 1,318 4.12 137.33 1200.79 145.29 8.00 8.00 357,463
Based F‐35C 196 0.01 0.17 4.61 0.26 0.02 0.02 631 1.03 33.88 904.05 50.31 3.58 3.58 123,775
Based F‐35C 83 0.01 0.52 11.88 0.95 0.06 0.06 2,340 0.73 43.63 987.79 78.80 4.86 4.86 194,546
Based F‐35C 1034 0.01 0.53 10.82 0.91 0.05 0.05 2,251 9.24 544.28 11181.98 942.53 56.64 56.64 2,327,018
Based F‐35C 367 0.16 5.98 1.04 0.48 0.03 0.03 1,175 58.16 2192.35 379.95 175.14 9.74 9.74 430,928
Based F‐35C 55 0.38 14.44 1.66 1.01 0.06 0.06 2,496 20.80 794.32 91.27 55.79 3.12 3.12 137,269

Transient F‐35C 541 0.33 12.49 1.79 0.91 0.05 0.05 2,251 176.57 6758.12 970.08 494.20 27.65 27.65 1,217,983
Transient F‐35C 541 0.06 5.51 8.82 0.74 0.41 0.41 1,830 33.13 2979.86 4773.90 401.09 221.99 221.99 990,254
Transient F‐35C 27 0.01 0.45 4.49 0.54 0.03 0.03 1,330 0.32 12.12 121.23 14.54 0.80 0.80 35,900
Transient F‐35C 145 0.02 0.51 4.43 0.54 0.03 0.03 1,323 2.20 73.42 642.02 77.68 4.28 4.28 191,781
Transient F‐35C 370 0.01 0.49 4.91 0.59 0.03 0.03 1,445 4.84 180.36 1817.04 216.57 11.91 11.91 534,701
Transient F‐35C 564 0.01 0.53 10.82 0.91 0.05 0.05 2,251 5.04 296.96 6100.95 514.25 30.91 30.91 1,269,633
Transient F‐35C 541 0.16 5.98 1.04 0.48 0.03 0.03 1,175 85.83 3235.30 560.71 258.46 14.37 14.37 635,930
Transient F‐35C 81 0.38 14.44 1.66 1.01 0.06 0.06 2,496 30.70 1172.19 134.69 82.33 4.60 4.60 202,571

Transient F‐35B 325 0.33 12.49 1.79 0.91 0.05 0.05 2,251 106.07 4059.87 582.77 296.88 16.61 16.61 731,690
Transient F‐35B 325 0.00 0.18 12.09 0.61 0.04 0.04 1,517 0.42 57.11 3928.87 199.67 14.61 14.61 492,975
Transient F‐35B 16 0.01 0.28 3.89 0.40 0.02 0.02 996 0.09 4.45 62.29 6.45 0.36 0.36 15,930
Transient F‐35B 70 0.02 0.51 4.43 0.54 0.03 0.03 1,322.62 1.06 35.45 309.94 37.50 2.06 2.06 92,584
Transient F‐35B 238 0.01 0.49 4.91 0.59 0.03 0.03 1,445.14 3.11 116.01 1168.80 139.31 7.66 7.66 343,943
Transient F‐35B 564 0.01 0.53 11.29 0.94 0.06 0.06 2,316 4.81 299.22 6368.78 529.12 31.89 31.89 1,306,352
Transient F‐35B 325 0.16 5.98 1.04 0.48 0.03 0.03 1,175 51.56 1943.57 336.84 155.27 8.64 8.64 382,028
Transient F‐35B 49 0.38 14.44 1.66 1.01 0.06 0.06 2,496 18.44 704.18 80.91 49.46 2.76 2.76 121,692

Total in Tons/Year Based A/C 0.12 5.20 9.55 1.05 0.13 0.13

Total in Metric Tons/Year Based A/C 2,360

Total in Tons/Year Transient A/C 0.26 10.96 13.98 1.74 0.20 0.20

Total in Metric Tons/Year Transient A/C 3,885

Total in Tons/Year Total A/C 0.38 16.16 23.53 2.79 0.33 0.33

Total in Metric Tons/Year Total A/C 6,245

Carrier Break Arrival
FCLPs

Idle/Taxi In
Hot Refuel

SFO
Touch & Gos

Departure Short Takeoff
Straight In Arrival

Overhead Break Arrival

Idle/Taxi In
Hot Refuel

Idle/Taxi Out
A/B Departure

Straight In Arrival
Overhead Break Arrival
Carrier Break Arrival

FCLPs
Idle/Taxi In
Hot Refuel

Idle/Taxi Out

Emissions in lb per operation Annual Emissions
Type of Operation

FCLPs

Idle/Taxi Out
A/B Departure

Straight In Arrival
Overhead Break Arrival
Carrier Break Arrival
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Table 2.    2017 ‐ 2018 Operations for F‐35 10 aircraft plus transient operations
2
Total

Type of Aircraft Number of
Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Based F‐35C 611 0.33 12.49 1.79 0.91 0.05 0.05 2,251 199.42 7632.56 1095.60 558.14 31.22 31.22 1,375,578
Based F‐35C 611 0.06 5.51 8.82 0.74 0.41 0.41 1,830 37.42 3365.43 5391.59 452.99 250.71 250.71 1,118,383
Based F‐35C 31 0.01 0.45 4.49 0.54 0.03 0.03 1,330 0.36 13.72 137.27 16.46 0.91 0.91 40,649
Based F‐35C 128 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 1.68 62.60 630.70 75.17 4.14 4.14 184,959
Based F‐35C 452 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 6.87 228.88 2001.32 242.14 13.33 13.33 595,772
Based F‐35C 327 0.01 0.17 4.61 0.26 0.02 0.02 630.59 1.71 56.47 1506.75 83.84 5.96 5.96 206,292
Based F‐35C 139 0.01 0.52 11.88 0.95 0.06 0.06 2,340 1.22 72.71 1646.31 131.33 8.09 8.09 324,244
Based F‐35C 1,723 0.01 0.53 10.82 0.91 0.05 0.05 2,251 15.40 907.14 18636.63 1570.89 94.41 94.41 3,878,363
Based F‐35C 611 0.16 5.98 1.04 0.48 0.03 0.03 1,175 96.93 3653.91 633.25 291.91 16.23 16.23 718,213
Based F‐35C 92 0.38 14.44 1.66 1.01 0.06 0.06 2,496 34.67 1323.86 152.12 92.98 5.20 5.20 228,781

Transient F‐35C 902 0.33 12.49 1.79 0.91 0.05 0.05 2,251 294.40 11267.70 1617.40 823.97 46.09 46.09 2,030,722
Transient F‐35C 902 0.06 5.51 8.82 0.74 0.41 0.41 1,830 55.24 4968.28 7959.44 668.73 370.12 370.12 1,651,034
Transient F‐35C 45 0.01 0.45 4.49 0.54 0.03 0.03 1,330 0.54 20.19 202.06 24.24 1.34 1.34 59,834
Transient F‐35C 241 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 3.15 117.47 1183.53 141.07 7.76 7.76 347,081
Transient F‐35C 616 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 9.36 311.92 2727.46 330.00 18.16 18.16 811,937
Transient F‐35C 941 0.01 0.53 10.82 0.91 0.05 0.05 2,251 8.41 495.46 10179.06 858.00 51.56 51.56 2,118,307
Transient F‐35C 902 0.16 5.98 1.04 0.48 0.03 0.03 1,175 143.10 5394.16 934.85 430.93 23.97 23.97 1,060,275
Transient F‐35C 135 0.38 14.44 1.66 1.01 0.06 0.06 2,496 51.19 1954.38 224.57 137.27 7.67 7.67 337,743

Transient F‐35B 541 0.33 12.49 1.79 0.91 0.05 0.05 2,251 176.57 6758.12 970.08 494.20 27.65 27.65 1,217,983
Transient F‐35B 271 0.00 0.18 12.09 0.61 0.04 0.04 1,517 0.35 47.53 3270.03 166.19 12.16 12.16 410,307
Transient F‐35B 27 0.01 0.28 3.89 0.40 0.02 0.02 996 0.16 7.51 105.11 10.89 0.61 0.61 26,882
Transient F‐35B 117 0.01 0.50 5.77 0.63 0.04 0.04 1,556 1.49 58.61 674.92 73.74 4.13 4.13 182,052
Transient F‐35B 397 0.01 0.50 5.87 0.64 0.04 0.04 1,575 5.02 199.73 2330.18 253.21 14.16 14.16 625,162
Transient F‐35B 941 0.01 0.53 11.29 0.94 0.06 0.06 2,316 8.03 499.23 10625.93 882.81 53.20 53.20 2,179,570
Transient F‐35B 541 0.16 5.98 1.04 0.48 0.03 0.03 1,175 85.83 3235.30 560.71 258.46 14.37 14.37 635,930
Transient F‐35B 81 0.38 14.44 1.66 1.01 0.06 0.06 2,496 30.70 1172.19 134.69 82.33 4.60 4.60 202,571

Total in Tons/Year Based A/C 0.20 8.66 15.92 1.76 0.22 0.22

Total in Metric Tons/Year Based A/C 3,933

Total in Tons/Year Transient A/C 0.44 18.25 21.85 2.82 0.33 0.33

Total in Metric Tons/Year Transient A/C 6,304

Total in Tons/Year Total A/C 0.63 26.91 37.77 4.58 0.54 0.54

Total in Metric Tons/Year Total A/C 10,237

Table 3.    2019 Operations for F‐35 5 aircraft plus transient operations
2
Total

Type of Aircraft Number of
Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Based F‐35C 306 0.33 12.49 1.79 0.91 0.05 0.05 2,251 99.71 3816.28 547.80 279.07 15.61 15.61 687,789
Based F‐35C 306 0.06 5.51 8.82 0.74 0.41 0.41 1,830 18.71 1682.71 2695.80 226.49 125.36 125.36 559,192
Based F‐35C 15 0.01 0.45 4.49 0.54 0.03 0.03 1,330 0.18 6.86 68.64 8.23 0.45 0.45 20,325
Based F‐35C 64 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 0.84 31.30 315.35 37.59 2.07 2.07 92,480
Based F‐35C 226 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 3.43 114.44 1000.66 121.07 6.66 6.66 297,886
Based F‐35C 164 0.01 0.17 4.61 0.26 0.02 0.02 630.59 0.86 28.24 753.37 41.92 2.98 2.98 103,146
Based F‐35C 69 0.01 0.52 11.88 0.95 0.06 0.06 2,340 0.61 36.36 823.15 65.67 4.05 4.05 162,122
Based F‐35C 861 0.01 0.53 10.82 0.91 0.05 0.05 2,251 7.70 453.57 9318.32 785.44 47.20 47.20 1,939,182
Based F‐35C 306 0.16 5.98 1.04 0.48 0.03 0.03 1,175 48.47 1826.96 316.63 145.95 8.12 8.12 359,106
Based F‐35C 46 0.38 14.44 1.66 1.01 0.06 0.06 2,496 17.34 661.93 76.06 46.49 2.60 2.60 114,391

Transient F‐35C 451 0.33 12.49 1.79 0.91 0.05 0.05 2,251 147.20 5633.85 808.70 411.98 23.05 23.05 1,015,361
Transient F‐35C 451 0.06 5.51 8.82 0.74 0.41 0.41 1,830 27.62 2484.14 3979.72 334.37 185.06 185.06 825,517
Transient F‐35C 23 0.01 0.45 4.49 0.54 0.03 0.03 1,330 0.27 10.32 103.27 12.39 0.68 0.68 30,582
Transient F‐35C 121 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 1.58 58.98 594.22 70.83 3.90 3.90 174,261
Transient F‐35C 308 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 4.68 155.96 1363.73 165.00 9.08 9.08 405,969
Transient F‐35C 470 0.01 0.53 10.82 0.91 0.05 0.05 2,251 4.20 247.47 5084.12 428.54 25.75 25.75 1,058,028
Transient F‐35C 451 0.16 5.98 1.04 0.48 0.03 0.03 1,175 71.55 2697.08 467.43 215.47 11.98 11.98 530,137
Transient F‐35C 68 0.38 14.44 1.66 1.01 0.06 0.06 2,496 25.59 977.19 112.28 68.64 3.84 3.84 168,871

Transient F‐35B 271 0.33 12.49 1.79 0.91 0.05 0.05 2,251 88.45 3385.31 485.94 247.56 13.85 13.85 610,117
Transient F‐35B 271 0.00 0.18 12.09 0.61 0.04 0.04 1,517 0.35 47.62 3276.08 166.50 12.18 12.18 411,066
Transient F‐35B 14 0.01 0.28 3.89 0.40 0.02 0.02 996 0.08 3.89 54.50 5.65 0.32 0.32 13,939
Transient F‐35B 59 0.01 0.50 5.77 0.63 0.04 0.04 1,556 0.75 29.55 340.34 37.18 2.08 2.08 91,804
Transient F‐35B 198 0.01 0.50 5.87 0.64 0.04 0.04 1,575 2.51 99.61 1162.16 126.29 7.06 7.06 311,794
Transient F‐35B 470 0.01 0.53 11.29 0.94 0.06 0.06 2,316 4.01 249.35 5307.32 440.94 26.57 26.57 1,088,627
Transient F‐35B 271 0.16 5.98 1.04 0.48 0.03 0.03 1,175 42.99 1620.64 280.87 129.47 7.20 7.20 318,553
Transient F‐35B 41 0.38 14.44 1.66 1.01 0.06 0.06 2,496 15.38 587.18 67.47 41.24 2.30 2.30 101,473

Total in Tons/Year Based A/C 0.10 4.33 7.96 0.88 0.11 0.11

Total in Metric Tons/Year Based A/C 1,967

Total in Tons/Year Transient A/C 0.22 9.14 11.74 1.45 0.17 0.17

Total in Metric Tons/Year Transient A/C 3,246

Total in Tons/Year Total A/C 0.32 13.47 19.70 2.33 0.28 0.28

Total in Metric Tons/Year Total A/C 5,213

Idle/Taxi Out

Idle/Taxi Out
A/B Departure

Straight In Arrival
Overhead Break Arrival

Idle/Taxi In
Hot Refuel

Idle/Taxi Out

A/B Departure
Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

FCLPs

FCLPs
Idle/Taxi In
Hot Refuel

Straight In Arrival
Overhead Break Arrival
Carrier Break Arrival

FCLPs

Departure Short Takeoff
Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

FCLPs
Idle/Taxi In
Hot Refuel

Idle/Taxi Out
A/B Departure

Idle/Taxi Out
A/B Departure

Straight In Arrival
Overhead Break Arrival

Emissions in lb per operation Annual Emissions
Type of Operation

Carrier Break Arrival
SFO

Touch & Gos
FCLPs

Idle/Taxi In
Hot Refuel

Idle/Taxi In
Hot Refuel

Idle/Taxi Out
Departure Short Takeoff

Straight In Arrival
Overhead Break Arrival
Carrier Break Arrival

FCLPs
Idle/Taxi In
Hot Refuel

Emissions in lb per operation Annual Emissions
Type of Operation

Carrier Break Arrival
SFO

Touch & Gos
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Table 4.    2020 Operations for F‐35 10 aircraft plus transient operations

2Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Based F‐35C 611 0.33 12.49 1.79 0.91 0.05 0.05 2,251 199.42 7632.56 1095.60 558.14 31.22 31.22 1,375,578

Based F‐35C 611 0.06 5.51 8.82 0.74 0.41 0.41 1,830 37.42 3365.43 5391.59 452.99 250.71 250.71 1,118,383

Based F‐35C 31 0.01 0.45 4.49 0.54 0.03 0.03 1,330 0.36 13.72 137.27 16.46 0.91 0.91 40,649

Based F‐35C 128 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 1.68 62.60 630.70 75.17 4.14 4.14 184,959

Based F‐35C 452 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 6.87 228.88 2001.32 242.14 13.33 13.33 595,772

Based F‐35C 327 0.01 0.17 4.61 0.26 0.02 0.02 630.59 1.71 56.47 1506.75 83.84 5.96 5.96 206,292

Based F‐35C 139 0.01 0.52 11.88 0.95 0.06 0.06 2,340 1.22 72.71 1646.31 131.33 8.09 8.09 324,244

Based F‐35C 1,723 0.01 0.53 10.82 0.91 0.05 0.05 2,251 15.40 907.14 18636.63 1570.89 94.41 94.41 3,878,363

Based F‐35C 611 0.16 5.98 1.04 0.48 0.03 0.03 1,175 96.93 3653.91 633.25 291.91 16.23 16.23 718,213

Based F‐35C 92 0.38 14.44 1.66 1.01 0.06 0.06 2,496 34.67 1323.86 152.12 92.98 5.20 5.20 228,781

Transient F‐35C 902 0.33 12.49 1.79 0.91 0.05 0.05 2,251 294.40 11267.70 1617.40 823.97 46.09 46.09 2,030,722

Transient F‐35C 902 0.06 5.51 8.82 0.74 0.41 0.41 1,830 55.24 4968.28 7959.44 668.73 370.12 370.12 1,651,034

Transient F‐35C 45 0.01 0.45 4.49 0.54 0.03 0.03 1,330 0.54 20.19 202.06 24.24 1.34 1.34 59,834

Transient F‐35C 241 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 3.15 117.47 1183.53 141.07 7.76 7.76 347,081

Transient F‐35C 616 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 9.36 311.92 2727.46 330.00 18.16 18.16 811,937
Transient F‐35C 941 0.01 0.53 10.82 0.91 0.05 0.05 2,251 8.41 495.46 10179.06 858.00 51.56 51.56 2,118,307
Transient F‐35C 902 0.16 5.98 1.04 0.48 0.03 0.03 1,175 143.10 5394.16 934.85 430.93 23.97 23.97 1,060,275

Transient F‐35C 135 0.38 14.44 1.66 1.01 0.06 0.06 2,496 51.19 1954.38 224.57 137.27 7.67 7.67 337,743

Transient F‐35B 541 0.33 12.49 1.79 0.91 0.05 0.05 2,251 176.57 6758.12 970.08 494.20 27.65 27.65 1,217,983

Transient F‐35B 541 0.00 0.18 12.09 0.61 0.04 0.04 1,517 0.70 95.07 6540.06 332.38 24.32 24.32 820,614

Transient F‐35B 27 0.01 0.28 3.89 0.40 0.02 0.02 996 0.16 7.51 105.11 10.89 0.61 0.61 26,882

Transient F‐35B 117 0.01 0.50 5.77 0.63 0.04 0.04 1,556 1.49 58.61 674.92 73.74 4.13 4.13 182,052

Transient F‐35B 397 0.01 0.50 5.87 0.64 0.04 0.04 1,575 5.02 199.73 2330.18 253.21 14.16 14.16 625,162

Transient F‐35B 941 0.01 0.53 11.29 0.94 0.06 0.06 2,316 8.03 499.23 10625.93 882.81 53.20 53.20 2,179,570

Transient F‐35B 541 0.16 5.98 1.04 0.48 0.03 0.03 1,175 85.83 3235.30 560.71 258.46 14.37 14.37 635,930
Transient F‐35B 81 0.38 14.44 1.66 1.01 0.06 0.06 2,496 30.70 1172.19 134.69 82.33 4.60 4.60 202,571

Total in Tons/Year Based A/C 0.20 8.66 15.92 1.76 0.22 0.22

Total in Metric Tons/Year Based A/C 3,933

Total in Tons/Year Transient A/C 0.44 18.28 23.49 2.90 0.33 0.33

Total in Metric Tons/Year Transient A/C 6,490

Total in Tons/Year Total A/C 0.63 26.94 39.40 4.66 0.55 0.55

Total in Metric Tons/Year Total A/C 10,423

Carrier Break Arrival
FCLPs

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

Emissions in lb per operation Annual Emissions

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Idle/Taxi In
Hot Refuel

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

Idle/Taxi Out

Departure Short Takeoff

Type of Operation

SFO

Touch & Gos

FCLPs

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival
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Table 5.    2021 Operations for F‐35 25 aircraft plus transient operations

2Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Based F‐35C 6,057 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1976.74 75657.23 10860.08 5532.54 309.50 309.50 13,635,331

Based F‐35C 6,057 0.06 5.51 8.82 0.74 0.41 0.41 1,830 370.88 33359.61 53443.82 4490.22 2485.17 2485.17 11,085,907

Based F‐35C 303 0.01 0.45 4.49 0.54 0.03 0.03 1,330 3.61 135.77 1358.60 162.95 8.98 8.98 402,312

Based F‐35C 1,214 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 15.89 591.97 5963.97 710.85 39.10 39.10 1,748,985

Based F‐35C 4,540 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 68.98 2298.64 20099.55 2431.87 133.86 133.86 5,983,425

Based F‐35C 3,893 0.01 0.17 4.61 0.26 0.02 0.02 630.59 20.39 672.03 17930.97 997.78 70.91 70.91 2,454,964

Based F‐35C 11,242 0.01 0.52 11.88 0.95 0.06 0.06 2,340 98.99 5898.97 133556.41 10654.22 656.50 656.50 26,304,193

Based F‐35C 13,333 0.01 0.53 10.82 0.91 0.05 0.05 2,251 119.16 7020.14 144225.27 12156.79 730.61 730.61 30,013,899

Based F‐35C 6,057 0.16 5.98 1.04 0.48 0.03 0.03 1,175 960.83 36219.21 6277.10 2893.51 160.92 160.92 7,119,240

Based F‐35C 908 0.38 14.44 1.66 1.01 0.06 0.06 2,496 343.70 13122.72 1507.88 921.71 51.50 51.50 2,267,780

Transient F‐35C 2,255 0.33 12.49 1.79 0.91 0.05 0.05 2,251 735.99 28169.25 4043.50 2059.92 115.23 115.23 5,076,805

Transient F‐35C 2,255 0.06 5.51 8.82 0.74 0.41 0.41 1,830 138.09 12420.69 19898.59 1671.83 925.30 925.30 4,127,585

Transient F‐35C 113 0.01 0.45 4.49 0.54 0.03 0.03 1,330 1.35 50.71 507.39 60.86 3.35 3.35 150,250

Transient F‐35C 603 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 7.89 293.93 2961.29 352.96 19.42 19.42 868,423

Transient F‐35C 1,540 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 23.40 779.80 6818.66 825.00 45.41 45.41 2,029,844
Transient F‐35C 2,352 0.01 0.53 10.82 0.91 0.05 0.05 2,251 21.02 1238.40 25442.25 2144.53 128.88 128.88 5,294,641
Transient F‐35C 2,255 0.16 5.98 1.04 0.48 0.03 0.03 1,175 357.74 13485.40 2337.14 1077.33 59.92 59.92 2,650,687

Transient F‐35C 338 0.38 14.44 1.66 1.01 0.06 0.06 2,496 127.97 4885.95 561.42 343.18 19.18 19.18 844,356

Transient F‐35B 1,353 0.33 12.49 1.79 0.91 0.05 0.05 2,251 441.60 16901.55 2426.10 1235.95 69.14 69.14 3,046,083

Transient F‐35B 1353 0.00 0.18 12.09 0.61 0.04 0.04 1,517 1.74 237.75 16356.20 831.26 60.83 60.83 2,052,294

Transient F‐35B 68 0.01 0.28 3.89 0.40 0.02 0.02 996 0.40 18.91 264.72 27.42 1.54 1.54 67,702

Transient F‐35B 293 0.01 0.50 5.77 0.63 0.04 0.04 1,556 3.73 146.77 1690.18 184.66 10.33 10.33 455,908

Transient F‐35B 992 0.01 0.50 5.87 0.64 0.04 0.04 1,575 12.55 499.07 5822.52 632.72 35.38 35.38 1,562,117

Transient F‐35B 2352 0.01 0.53 11.29 0.94 0.06 0.06 2,316 20.08 1247.82 26559.18 2206.56 132.97 132.97 5,447,766

Transient F‐35B 1353 0.16 5.98 1.04 0.48 0.03 0.03 1,175 214.65 8091.24 1402.28 646.40 35.95 35.95 1,590,412
Transient F‐35B 203 0.38 14.44 1.66 1.01 0.06 0.06 2,496 76.78 2931.57 336.85 205.91 11.51 11.51 506,614

Total in Tons/Year Based A/C 1.99 87.49 197.61 20.48 2.32 2.32

Total in Metric Tons/Year Based A/C 45,820

Total in Tons/Year Transient A/C 1.09 45.70 58.71 7.25 0.84 0.84

Total in Metric Tons/Year Transient A/C 16,226

Total in Tons/Year Total A/C 3.08 133.19 256.33 27.73 3.16 3.16

Total in Metric Tons/Year Total A/C 62,046

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Idle/Taxi In
Hot Refuel

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Idle/Taxi Out

Departure Short Takeoff

Idle/Taxi In

Hot Refuel

Carrier Break Arrival
FCLPs

Emissions in lb per operation Annual Emissions
Type of Operation

Carrier Break Arrival

SFO

Touch & Gos

FCLPs

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival
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Table 6.    2022 Operations for F‐35 33 aircraft plus transient operations

2Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Based F‐35C 6,847 0.33 12.49 1.79 0.91 0.05 0.05 2,251 2234.82 85535.00 12277.97 6254.87 349.90 349.90 15,415,552

Based F‐35C 6,847 0.06 5.51 8.82 0.74 0.41 0.41 1,830 419.30 37715.02 60421.42 5076.46 2809.63 2809.63 12,533,277

Based F‐35C 342 0.01 0.45 4.49 0.54 0.03 0.03 1,330 4.08 153.51 1536.11 184.24 10.15 10.15 454,877

Based F‐35C 1,377 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 18.01 671.08 6761.01 805.85 44.33 44.33 1,982,725

Based F‐35C 5,128 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 77.93 2596.84 22707.02 2747.36 151.23 151.23 6,759,643

Based F‐35C 4,360 0.01 0.17 4.61 0.26 0.02 0.02 630.59 22.84 752.60 20080.64 1117.40 79.42 79.42 2,749,280

Based F‐35C 12,079 0.01 0.52 11.88 0.95 0.06 0.06 2,340 106.36 6338.28 143502.84 11447.67 705.40 705.40 28,263,160

Based F‐35C 15,313 0.01 0.53 10.82 0.91 0.05 0.05 2,251 136.86 8062.67 165643.49 13962.14 839.11 839.11 34,471,122

Based F‐35C 6,847 0.16 5.98 1.04 0.48 0.03 0.03 1,175 1086.28 40947.97 7096.63 3271.28 181.93 181.93 8,048,724

Based F‐35C 1,027 0.38 14.44 1.66 1.01 0.06 0.06 2,496 388.58 14836.02 1704.75 1042.04 58.23 58.23 2,563,860

Transient F‐35C 2,977 0.33 12.49 1.79 0.91 0.05 0.05 2,251 971.64 37188.41 5338.14 2719.46 152.13 152.13 6,702,283

Transient F‐35C 2,977 0.06 5.51 8.82 0.74 0.41 0.41 1,830 182.30 16397.52 26269.67 2207.11 1221.55 1221.55 5,449,145

Transient F‐35C 149 0.01 0.45 4.49 0.54 0.03 0.03 1,330 1.78 66.86 669.04 80.24 4.42 4.42 198,117

Transient F‐35C 795 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 10.40 387.52 3904.18 465.34 25.60 25.60 1,144,936

Transient F‐35C 2,032 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 30.88 1028.93 8997.09 1088.57 59.92 59.92 2,678,339
Transient F‐35C 3,105 0.01 0.53 10.82 0.91 0.05 0.05 2,251 27.75 1634.87 33587.66 2831.11 170.15 170.15 6,989,736
Transient F‐35C 2,977 0.16 5.98 1.04 0.48 0.03 0.03 1,175 472.29 17803.12 3085.43 1422.27 79.10 79.10 3,499,377

Transient F‐35C 447 0.38 14.44 1.66 1.01 0.06 0.06 2,496 168.94 6450.32 741.18 453.05 25.32 25.32 1,114,700

Transient F‐35B 1,785 0.33 12.49 1.79 0.91 0.05 0.05 2,251 582.59 22298.05 3200.73 1630.58 91.22 91.22 4,018,668

Transient F‐35B 1785 0.00 0.18 12.09 0.61 0.04 0.04 1,517 2.30 313.66 21578.58 1096.67 80.26 80.26 2,707,573

Transient F‐35B 89 0.01 0.28 3.89 0.40 0.02 0.02 996 0.52 24.75 346.48 35.89 2.02 2.02 88,610

Transient F‐35B 386 0.01 0.50 5.77 0.63 0.04 0.04 1,556 4.92 193.36 2226.65 243.27 13.61 13.61 600,616

Transient F‐35B 1310 0.01 0.50 5.87 0.64 0.04 0.04 1,575 16.57 659.05 7689.02 835.54 46.73 46.73 2,062,876

Transient F‐35B 3105 0.01 0.53 11.29 0.94 0.06 0.06 2,316 26.51 1647.31 35062.18 2912.99 175.54 175.54 7,191,885

Transient F‐35B 1785 0.16 5.98 1.04 0.48 0.03 0.03 1,175 283.18 10674.69 1850.02 852.79 47.43 47.43 2,098,216
Transient F‐35B 268 0.38 14.44 1.66 1.01 0.06 0.06 2,496 101.30 3867.59 444.41 271.65 15.18 15.18 668,371

Total in Tons/Year Based A/C 2.25 98.80 220.87 22.95 2.61 2.61

Total in Metric Tons/Year Based A/C 51,366

Total in Tons/Year Transient A/C 1.44 60.32 77.50 9.57 1.11 1.11

Total in Metric Tons/Year Transient A/C 21,416

Total in Tons/Year Total A/C 3.69 159.12 298.36 32.53 3.72 3.72

Total in Metric Tons/Year Total A/C 72,781

A/B Departure

Straight In Arrival

Overhead Break Arrival

Idle/Taxi Out

Emissions in lb per operation Annual Emissions
Type of Operation

Hot Refuel

FCLPs

Idle/Taxi In

Carrier Break Arrival

SFO

Touch & Gos

FCLPs

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival
FCLPs

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival
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Table 7.    2023 Operations for F‐35 50 aircraft plus transient operations
2Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Based F‐35C 9,999 0.33 12.49 1.79 0.91 0.05 0.05 2,251 3263.65 124912.41 17930.33 9134.40 510.99 510.99 22,512,348

Based F‐35C 9,999 0.06 5.51 8.82 0.74 0.41 0.41 1,830 612.33 55077.74 88237.39 7413.49 4103.09 4103.09 18,303,172

Based F‐35C 500 0.01 0.45 4.49 0.54 0.03 0.03 1,330 5.96 224.19 2243.34 269.07 14.83 14.83 664,302

Based F‐35C 2,012 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 26.32 980.72 9880.57 1177.67 64.78 64.78 2,897,563
Based F‐35C 7,488 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 113.78 3791.61 33154.18 4011.37 220.81 220.81 9,869,653
Based F‐35C 6,351 0.01 0.17 4.61 0.26 0.02 0.02 630.59 33.27 1096.33 29252.02 1627.75 115.69 115.69 4,004,953

Based F‐35C 17,399 0.01 0.52 11.88 0.95 0.06 0.06 2,340 153.21 9129.92 206707.19 16489.68 1016.08 1016.08 40,711,380

Based F‐35C 22,454 0.01 0.53 10.82 0.91 0.05 0.05 2,251 200.68 11822.54 242888.15 20473.11 1230.41 1230.41 50,546,069

Based F‐35C 9,999 0.16 5.98 1.04 0.48 0.03 0.03 1,175 1586.36 59799.02 10363.68 4777.27 265.69 265.69 11,754,083

Based F‐35C 1,500 0.38 14.44 1.66 1.01 0.06 0.06 2,496 567.47 21666.02 2489.55 1521.76 85.03 85.03 3,744,174

Transient F‐35C 4,511 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1472.31 56350.99 8088.80 4120.75 230.52 230.52 10,155,862

Transient F‐35C 4,511 0.06 5.51 8.82 0.74 0.41 0.41 1,830 276.24 24846.89 39806.01 3344.40 1851.00 1851.00 8,257,001

Transient F‐35C 226 0.01 0.45 4.49 0.54 0.03 0.03 1,330 2.69 101.41 1014.78 121.71 6.71 6.71 300,499

Transient F‐35C 1,205 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 15.76 587.37 5917.66 705.33 38.80 38.80 1,735,407

Transient F‐35C 3,080 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 46.80 1559.60 13637.32 1650.00 90.82 90.82 4,059,687

Transient F‐35C 4,704 0.01 0.53 10.82 0.91 0.05 0.05 2,251 42.04 2476.79 50884.49 4289.07 257.77 257.77 10,589,282

Transient F‐35C 4,511 0.16 5.98 1.04 0.48 0.03 0.03 1,175 715.65 26976.78 4675.31 2155.14 119.86 119.86 5,302,550

Transient F‐35C 677 0.38 14.44 1.66 1.01 0.06 0.06 2,496 256.00 9774.06 1123.10 686.50 38.36 38.36 1,689,087

Transient F‐35B 2,705 0.33 12.49 1.79 0.91 0.05 0.05 2,251 882.87 33790.61 4850.41 2470.99 138.23 138.23 6,089,915

Transient F‐35B 2705 0.00 0.18 12.09 0.61 0.04 0.04 1,517 3.48 475.33 32700.32 1661.90 121.62 121.62 4,103,072

Transient F‐35B 136 0.01 0.28 3.89 0.40 0.02 0.02 996 0.80 37.83 529.45 54.84 3.09 3.09 135,405
Transient F‐35B 585 0.01 0.50 5.77 0.63 0.04 0.04 1,556 7.45 293.04 3374.59 368.69 20.63 20.63 910,260
Transient F‐35B 1985 0.01 0.50 5.87 0.64 0.04 0.04 1,575 25.12 998.64 11650.91 1266.07 70.81 70.81 3,125,809

Transient F‐35B 4704 0.01 0.53 11.29 0.94 0.06 0.06 2,316 40.16 2495.64 53118.36 4413.11 265.94 265.94 10,895,532

Transient F‐35B 2705 0.16 5.98 1.04 0.48 0.03 0.03 1,175 429.13 16176.50 2803.53 1292.32 71.87 71.87 3,179,649

Transient F‐35B 406 0.38 14.44 1.66 1.01 0.06 0.06 2,496 153.51 5860.97 673.46 411.66 23.00 23.00 1,012,853

Total in Tons/Year Based A/C 3.28 144.25 321.57 33.45 3.81 3.81

Total in Metric Tons/Year Based A/C 74,846

Total in Tons/Year Transient A/C 2.19 91.40 117.42 14.51 1.67 1.67

Total in Metric Tons/Year Transient A/C 32,451

Total in Tons/Year Total A/C 5.47 235.65 439.00 47.95 5.49 5.49

Total in Metric Tons/Year Total A/C 107,297

Straight In Arrival
Overhead Break Arrival
Carrier Break Arrival

FCLPs

Idle/Taxi In

Idle/Taxi Out

Departure Short Takeoff

FCLPs

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Hot Refuel

Idle/Taxi In

Hot Refuel

Emissions in lb per operation Annual Emissions
Type of Operation

Carrier Break Arrival
SFO

Touch & Gos

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival
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Table 8.    2024 Operations for F‐35 61 aircraft plus transient operations
2Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Based F‐35C 11,275 0.33 12.49 1.79 0.91 0.05 0.05 2,251 3680.11 140851.66 20218.30 10299.98 576.19 576.19 25,385,001

Based F‐35C 11,275 0.06 5.51 8.82 0.74 0.41 0.41 1,830 690.46 62105.85 99496.79 8359.48 4626.66 4626.66 20,638,720

Based F‐35C 563 0.01 0.45 4.49 0.54 0.03 0.03 1,330 6.72 252.81 2529.72 303.42 16.72 16.72 749,108

Based F‐35C 2,272 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 29.73 1107.65 11159.30 1330.08 73.17 73.17 3,272,564

Based F‐35C 8,440 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 128.24 4273.56 37368.47 4521.27 248.87 248.87 11,124,202
Based F‐35C 7,121 0.01 0.17 4.61 0.26 0.02 0.02 630.59 37.30 1229.23 32797.99 1825.07 129.71 129.71 4,490,438
Based F‐35C 19,004 0.01 0.52 11.88 0.95 0.06 0.06 2,340 167.34 9972.19 225776.88 18010.93 1109.82 1109.82 44,467,193

Based F‐35C 25,552 0.01 0.53 10.82 0.91 0.05 0.05 2,251 228.37 13454.03 276406.27 23298.37 1400.20 1400.20 57,521,334

Based F‐35C 11,275 0.16 5.98 1.04 0.48 0.03 0.03 1,175 1788.79 67429.58 11686.12 5386.87 299.59 299.59 13,253,945

Based F‐35C 1,691 0.38 14.44 1.66 1.01 0.06 0.06 2,496 639.88 24430.68 2807.23 1715.95 95.88 95.88 4,221,944

Transient F‐35C 5,503 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1796.08 68742.96 9867.59 5026.93 281.21 281.21 12,389,206

Transient F‐35C 5,503 0.06 5.51 8.82 0.74 0.41 0.41 1,830 336.98 30310.90 48559.62 4079.86 2258.05 2258.05 10,072,773

Transient F‐35C 276 0.01 0.45 4.49 0.54 0.03 0.03 1,330 3.29 123.85 1239.29 148.64 8.19 8.19 366,981

Transient F‐35C 1,470 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 19.23 716.55 7219.06 860.44 47.33 47.33 2,117,052

Transient F‐35C 3,757 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 57.09 1902.41 16634.87 2012.68 110.79 110.79 4,952,028

Transient F‐35C 5,739 0.01 0.53 10.82 0.91 0.05 0.05 2,251 51.29 3021.75 62080.38 5232.77 314.48 314.48 12,919,194

Transient F‐35C 5,503 0.16 5.98 1.04 0.48 0.03 0.03 1,175 873.02 32909.15 5703.44 2629.07 146.21 146.21 6,468,617

Transient F‐35C 825 0.38 14.44 1.66 1.01 0.06 0.06 2,496 312.29 11923.45 1370.07 837.47 46.80 46.80 2,060,529

Transient F‐35B 3,300 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1077.06 41223.29 5917.32 3014.51 168.64 168.64 7,429,471

Transient F‐35B 3300 0.00 0.18 12.09 0.61 0.04 0.04 1,517 4.25 579.88 39893.18 2027.46 148.37 148.37 5,005,596

Transient F‐35B 165 0.01 0.28 3.89 0.40 0.02 0.02 996 0.97 45.89 642.34 66.54 3.75 3.75 164,278

Transient F‐35B 714 0.01 0.50 5.77 0.63 0.04 0.04 1,556 9.10 357.66 4118.73 449.99 25.18 25.18 1,110,984
Transient F‐35B 2421 0.01 0.50 5.87 0.64 0.04 0.04 1,575 30.63 1217.99 14210.00 1544.16 86.36 86.36 3,812,385
Transient F‐35B 5739 0.01 0.53 11.29 0.94 0.06 0.06 2,316 48.99 3044.74 64805.75 5384.11 324.45 324.45 13,292,827

Transient F‐35B 3300 0.16 5.98 1.04 0.48 0.03 0.03 1,175 523.53 19734.73 3420.20 1576.58 87.68 87.68 3,879,054

Transient F‐35B 495 0.38 14.44 1.66 1.01 0.06 0.06 2,496 187.27 7150.17 821.60 502.21 28.06 28.06 1,235,643

Total in Tons/Year Based A/C 3.70 162.55 360.12 37.53 4.29 4.29

Total in Metric Tons/Year Based A/C 83,971

Total in Tons/Year Transient A/C 2.67 111.50 143.25 17.70 2.04 2.04

Total in Metric Tons/Year Transient A/C 39,588

Total in Tons/Year Total A/C 6.36 274.06 503.38 55.22 6.33 6.33

Total in Metric Tons/Year Total A/C 123,559

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Emissions in lb per operation Annual Emissions
Type of Operation

Carrier Break Arrival
SFO

Touch & Gos

FCLPs

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Hot Refuel

Idle/Taxi Out

Departure Short Takeoff

Idle/Taxi In

Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

FCLPs

Idle/Taxi In

Hot Refuel
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Table 9.    2025 Operations for F‐35 73 aircraft plus transient operations
2Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Based F‐35C 12,613 0.33 12.49 1.79 0.91 0.05 0.05 2,251 4116.50 157554.18 22615.83 11521.37 644.52 644.52 28,395,213

Based F‐35C 12,613 0.06 5.51 8.82 0.74 0.41 0.41 1,830 772.34 69470.50 111295.34 9350.77 5175.29 5175.29 23,086,107

Based F‐35C 630 0.01 0.45 4.49 0.54 0.03 0.03 1,330 7.51 282.80 2829.84 339.41 18.71 18.71 837,979

Based F‐35C 2,546 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 33.30 1240.83 12501.11 1490.02 81.97 81.97 3,666,060

Based F‐35C 9,437 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 143.39 4778.41 41782.88 5055.37 278.27 278.27 12,438,328
Based F‐35C 7,924 0.01 0.17 4.61 0.26 0.02 0.02 630.59 41.51 1367.77 36494.63 2030.78 144.33 144.33 4,996,553
Based F‐35C 20,623 0.01 0.52 11.88 0.95 0.06 0.06 2,340 181.60 10821.74 245011.21 19545.32 1204.37 1204.37 48,255,430

Based F‐35C 28,823 0.01 0.53 10.82 0.91 0.05 0.05 2,251 257.60 15176.23 311788.05 26280.71 1579.43 1579.43 64,884,435

Based F‐35C 12,613 0.16 5.98 1.04 0.48 0.03 0.03 1,175 2000.91 75425.53 13071.89 6025.66 335.11 335.11 14,825,628

Based F‐35C 1,892 0.38 14.44 1.66 1.01 0.06 0.06 2,496 715.75 27327.72 3140.12 1919.43 107.25 107.25 4,722,592

Transient F‐35C 6,585 0.33 12.49 1.79 0.91 0.05 0.05 2,251 2149.23 82259.21 11807.75 6015.32 336.50 336.50 14,825,172

Transient F‐35C 6,585 0.06 5.51 8.82 0.74 0.41 0.41 1,830 403.24 36270.63 58107.42 4882.05 2702.03 2702.03 12,053,282

Transient F‐35C 330 0.01 0.45 4.49 0.54 0.03 0.03 1,330 3.93 148.08 1481.76 177.72 9.80 9.80 438,782

Transient F‐35C 1,759 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 23.01 857.42 8638.32 1029.61 56.64 56.64 2,533,262

Transient F‐35C 4,496 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 68.32 2276.61 19906.94 2408.57 132.58 132.58 5,926,089

Transient F‐35C 6,868 0.01 0.53 10.82 0.91 0.05 0.05 2,251 61.38 3616.20 74293.09 6262.19 376.35 376.35 15,460,712

Transient F‐35C 6,585 0.16 5.98 1.04 0.48 0.03 0.03 1,175 1044.68 39379.75 6824.85 3146.00 174.96 174.96 7,740,476

Transient F‐35C 988 0.38 14.44 1.66 1.01 0.06 0.06 2,496 373.70 14267.83 1639.46 1002.14 56.00 56.00 2,465,670

Transient F‐35B 3,949 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1288.89 49330.54 7081.06 3607.37 201.80 201.80 8,890,600

Transient F‐35B 3949 0.00 0.18 12.09 0.61 0.04 0.04 1,517 5.08 693.93 47738.84 2426.19 177.55 177.55 5,990,030

Transient F‐35B 198 0.01 0.28 3.89 0.40 0.02 0.02 996 1.17 55.07 770.81 79.85 4.50 4.50 197,133

Transient F‐35B 854 0.01 0.50 5.77 0.63 0.04 0.04 1,556 10.88 427.79 4926.32 538.22 30.12 30.12 1,328,824
Transient F‐35B 2,897 0.01 0.50 5.87 0.64 0.04 0.04 1,575 36.65 1457.46 17003.88 1847.77 103.34 103.34 4,561,949
Transient F‐35B 6,868 0.01 0.53 11.29 0.94 0.06 0.06 2,316 58.63 3643.71 77554.61 6443.29 388.28 388.28 15,907,848

Transient F‐35B 3,949 0.16 5.98 1.04 0.48 0.03 0.03 1,175 626.49 23615.89 4092.84 1886.65 104.92 104.92 4,641,935

Transient F‐35B 592 0.38 14.44 1.66 1.01 0.06 0.06 2,496 224.10 8556.37 983.18 600.98 33.58 33.58 1,478,653

Total in Tons/Year Based A/C 4.14 181.72 400.27 41.78 4.78 4.78

Total in Metric Tons/Year Based A/C 93,489

Total in Tons/Year Transient A/C 3.19 133.43 171.43 21.18 2.44 2.44

Total in Metric Tons/Year Transient A/C 47,373

Total in Tons/Year Total A/C 7.32 315.15 571.69 62.96 7.23 7.23

Total in Metric Tons/Year Total A/C 140,863

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

Idle/Taxi In

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

FCLPs

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

Departure Short Takeoff

Straight In Arrival

Hot Refuel

Emissions in lb per operation Annual Emissions
Type of Operation

Hot Refuel

Overhead Break Arrival

Carrier Break Arrival

FCLPs

SFO
Touch & Gos

FCLPs

Idle/Taxi In
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Table 10.    2026 Operations for F‐35 95 aircraft plus transient operations
2
Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Based F‐35C 14,561 0.33 12.49 1.79 0.91 0.05 0.05 2,251 4752.32 181889.24 26108.97 13300.91 744.07 744.07 32,781,002

Based F‐35C 14,561 0.06 5.51 8.82 0.74 0.41 0.41 1,830 891.63 80200.59 128485.49 10795.04 5974.65 5974.65 26,651,877

Based F‐35C 728 0.01 0.45 4.49 0.54 0.03 0.03 1,330 8.68 326.51 3267.23 391.87 21.60 21.60 967,498

Based F‐35C 2,947 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 38.56 1436.62 14473.62 1725.12 94.90 94.90 4,244,515

Based F‐35C 10,886 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 165.41 5512.13 48198.62 5831.62 321.00 321.00 14,348,226
Based F‐35C 9,053 0.01 0.17 4.61 0.26 0.02 0.02 630.59 47.43 1562.79 41698.03 2320.32 164.91 164.91 5,708,960
Based F‐35C 22,380 0.01 0.52 11.88 0.95 0.06 0.06 2,340 197.08 11744.00 265891.84 21211.03 1307.01 1307.01 52,367,911

Based F‐35C 33,817 0.01 0.53 10.82 0.91 0.05 0.05 2,251 302.23 17805.57 365806.46 30833.93 1853.08 1853.08 76,125,899

Based F‐35C 14,561 0.16 5.98 1.04 0.48 0.03 0.03 1,175 2309.96 87075.40 15090.91 6956.35 386.87 386.87 17,115,523

Based F‐35C 2,184 0.38 14.44 1.66 1.01 0.06 0.06 2,496 826.31 31548.63 3625.12 2215.89 123.82 123.82 5,452,021

Transient F‐35C 8,570 0.33 12.49 1.79 0.91 0.05 0.05 2,251 2797.10 107055.64 15367.11 7828.60 437.94 437.94 19,294,111

Transient F‐35C 8,570 0.06 5.51 8.82 0.74 0.41 0.41 1,830 524.79 47204.14 75623.48 6353.70 3516.53 3516.53 15,686,655

Transient F‐35C 429 0.01 0.45 4.49 0.54 0.03 0.03 1,330 5.11 192.50 1926.29 231.04 12.73 12.73 570,417

Transient F‐35C 2,290 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 29.96 1116.26 11246.02 1340.42 73.74 73.74 3,297,993

Transient F‐35C 5,851 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 88.91 2962.74 25906.48 3134.46 172.54 172.54 7,712,088

Transient F‐35C 8,938 0.01 0.53 10.82 0.91 0.05 0.05 2,251 79.88 4706.12 96684.86 8149.60 489.78 489.78 20,120,536

Transient F‐35C 8,570 0.16 5.98 1.04 0.48 0.03 0.03 1,175 1359.58 51250.49 8882.15 4094.34 227.71 227.71 10,073,786

Transient F‐35C 1,286 0.38 14.44 1.66 1.01 0.06 0.06 2,496 486.34 18568.77 2133.66 1304.22 72.88 72.88 3,208,929

Transient F‐35B 5,140 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1677.61 64208.40 9216.68 4695.33 262.66 262.66 11,571,964

Transient F‐35B 5140 0.00 0.18 12.09 0.61 0.04 0.04 1,517 6.61 903.21 62136.65 3157.92 231.10 231.10 7,796,595

Transient F‐35B 257 0.01 0.28 3.89 0.40 0.02 0.02 996 1.51 71.48 1000.50 103.64 5.84 5.84 255,875

Transient F‐35B 1,112 0.01 0.50 5.77 0.63 0.04 0.04 1,556 14.17 557.03 6414.60 700.83 39.22 39.22 1,730,271
Transient F‐35B 3,771 0.01 0.50 5.87 0.64 0.04 0.04 1,575 47.71 1897.17 22133.80 2405.22 134.51 134.51 5,938,250
Transient F‐35B 8,938 0.01 0.53 11.29 0.94 0.06 0.06 2,316 76.30 4741.92 100929.40 8385.29 505.30 505.30 20,702,438

Transient F‐35B 5,140 0.16 5.98 1.04 0.48 0.03 0.03 1,175 815.43 30738.33 5327.22 2455.65 136.57 136.57 6,041,921

Transient F‐35B 771 0.38 14.44 1.66 1.01 0.06 0.06 2,496 291.69 11136.93 1279.70 782.23 43.71 43.71 1,924,608

Total in Tons/Year Based A/C 4.77 209.55 456.32 47.79 5.50 5.50

Total in Metric Tons/Year Based A/C 106,940

Total in Tons/Year Transient A/C 4.15 173.66 223.10 27.56 3.18 3.18

Total in Metric Tons/Year Transient A/C 61,655

Total in Tons/Year Total A/C 8.92 383.21 679.43 75.35 8.68 8.68

Total in Metric Tons/Year Total A/C 168,596

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival

Emissions in lb per operation Annual Emissions
Type of Operation

Carrier Break Arrival
SFO

Touch & Gos

FCLPs

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Carrier Break Arrival
FCLPs

Idle/Taxi In

Hot Refuel
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Table 11.    2027‐2028 Operations for F‐35 100 aircraft plus transient operations
2
Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Based F‐35C 15,168 0.33 12.49 1.79 0.91 0.05 0.05 2,251 4950.57 189477.24 27198.17 13855.79 775.11 775.11 34,148,550

Based F‐35C 15,168 0.06 5.51 8.82 0.74 0.41 0.41 1,830 928.83 83546.37 133845.61 11245.39 6223.89 6223.89 27,763,732

Based F‐35C 758 0.01 0.45 4.49 0.54 0.03 0.03 1,330 9.04 340.13 3403.56 408.23 22.50 22.50 1,007,869

Based F‐35C 3,071 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 40.18 1496.95 15081.45 1797.57 98.89 98.89 4,422,767

Based F‐35C 11,339 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 172.30 5741.67 50205.70 6074.46 334.37 334.37 14,945,712
Based F‐35C 9,422 0.01 0.17 4.61 0.26 0.02 0.02 630.59 49.36 1626.41 43395.67 2414.79 171.62 171.62 5,941,389
Based F‐35C 23,176 0.01 0.52 11.88 0.95 0.06 0.06 2,340 204.08 12161.51 275344.37 21965.09 1353.47 1353.47 54,229,605

Based F‐35C 35,280 0.01 0.53 10.82 0.91 0.05 0.05 2,251 315.31 18575.96 381633.69 32168.02 1933.25 1933.25 79,419,614

Based F‐35C 15,168 0.16 5.98 1.04 0.48 0.03 0.03 1,175 2406.32 90707.99 15720.47 7246.55 403.01 403.01 17,829,544

Based F‐35C 2,275 0.38 14.44 1.66 1.01 0.06 0.06 2,496 860.78 32864.77 3776.35 2308.33 128.98 128.98 5,679,466

Transient F‐35C 9,021 0.33 12.49 1.79 0.91 0.05 0.05 2,251 2944.30 112689.49 16175.81 8240.58 460.99 460.99 20,309,472

Transient F‐35C 9,021 0.06 5.51 8.82 0.74 0.41 0.41 1,830 552.41 49688.28 79603.19 6688.07 3701.59 3701.59 16,512,172

Transient F‐35C 452 0.01 0.45 4.49 0.54 0.03 0.03 1,330 5.39 202.82 2029.56 243.43 13.42 13.42 600,998

Transient F‐35C 2,410 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 31.53 1174.75 11835.33 1410.66 77.60 77.60 3,470,813

Transient F‐35C 6,159 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 93.59 3118.70 27270.21 3299.46 181.62 181.62 8,118,056

Transient F‐35C 9,408 0.01 0.53 10.82 0.91 0.05 0.05 2,251 84.08 4953.59 101768.98 8578.14 515.53 515.53 21,178,564

Transient F‐35C 9,021 0.16 5.98 1.04 0.48 0.03 0.03 1,175 1431.13 53947.57 9349.58 4309.81 239.69 239.69 10,603,924

Transient F‐35C 1,353 0.38 14.44 1.66 1.01 0.06 0.06 2,496 511.94 19545.96 2245.94 1372.86 76.71 76.71 3,377,800

Transient F‐35B 5,410 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1765.73 67581.22 9700.82 4941.97 276.46 276.46 12,179,830

Transient F‐35B 5410 0.00 0.18 12.09 0.61 0.04 0.04 1,517 6.96 950.66 65400.63 3323.81 243.24 243.24 8,206,144

Transient F‐35B 271 0.01 0.28 3.89 0.40 0.02 0.02 996 1.60 75.37 1055.00 109.28 6.16 6.16 269,814

Transient F‐35B 1,170 0.01 0.50 5.77 0.63 0.04 0.04 1,556 14.90 586.09 6749.18 737.38 41.26 41.26 1,820,519
Transient F‐35B 3,969 0.01 0.50 5.87 0.64 0.04 0.04 1,575 50.22 1996.78 23295.96 2531.51 141.57 141.57 6,250,043
Transient F‐35B 9,408 0.01 0.53 11.29 0.94 0.06 0.06 2,316 80.31 4991.27 106236.72 8826.22 531.87 531.87 21,791,065

Transient F‐35B 5,410 0.16 5.98 1.04 0.48 0.03 0.03 1,175 858.27 32352.99 5607.05 2584.64 143.74 143.74 6,359,298

Transient F‐35B 812 0.38 14.44 1.66 1.01 0.06 0.06 2,496 307.02 11721.94 1346.92 823.32 46.01 46.01 2,025,706

Total in Tons/Year Based A/C 4.97 218.27 474.80 49.74 5.72 5.72

Total in Metric Tons/Year Based A/C 111,306

Total in Tons/Year Transient A/C 4.37 182.79 234.84 29.01 3.35 3.35

Total in Metric Tons/Year Transient A/C 64,897

Total in Tons/Year Total A/C 9.34 401.06 709.64 78.75 9.07 9.07

Total in Metric Tons/Year Total A/C 176,204

Overhead Break Arrival

Hot Refuel

Idle/Taxi Out

Idle/Taxi In

Carrier Break Arrival

FCLPs

Idle/Taxi In

Hot Refuel

Carrier Break Arrival
FCLPs

A/B Departure

Idle/Taxi Out

Emissions in lb per operation Annual Emissions
Type of Operation

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival
SFO

Touch & Gos

FCLPs

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

A/B Departure

Straight In Arrival

Straight In Arrival

Overhead Break Arrival
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Table 12.  2016 ‐2017  Fleet F‐35C Aircraft Engine Maintenance Runups 6 Fleet Aircraft 0 FRS Aircraft

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

50 10 15.00 2,074 841 25,903.9 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 32.64 1.82 80,305

5 10 10.00 2,074 841 1,569.9 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 1.98 0.11 4,867

5 31 2.50 6,681 1,123 1,264.6 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 1.59 0.09 3,920

0.018 0.001
40

Table 13.  2018  FRS F‐35C Aircraft Engine Maintenance Runups 10 Fleet Aircraft 0 FRS Aircraft

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

83 10 15.00 2,074 841 43,173.2 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 54.40 3.04 133,842

8 10 10.00 2,074 841 2,616.6 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 3.30 0.18 8,112

8 31 2.50 6,681 1,123 2,107.7 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 2.66 0.14 6,534

0.030 0.002
67

Table 14.  2019  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 5 Fleet Aircraft 0 FRS Aircraft

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

42 10 15.00 2,074 841 21,586.6 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 27.20 1.52 66,921

4 10 10.00 2,074 841 1,308.3 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 1.65 0.09 4,056

4 31 2.50 6,681 1,123 1,053.8 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 1.33 0.07 3,267

0.015 0.001
34

Table 15.  2020  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 10 Fleet Aircraft 0 FRS Aircraft

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

83 10 15.00 2,074 841 43,173.2 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 54.40 3.04 133,842
8 10 10.00 2,074 841 2,616.6 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 3.30 0.18 8,112
8 31 2.50 6,681 1,123 2,107.7 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 2.66 0.14 6,534

0.030 0.002
67

Table 16.  2021  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 10 Fleet Aircraft 15 FRS Aircraft

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

83 10 15.00 2,074 841 43,173.2 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 54.40 3.04 133,842
8 10 10.00 2,074 841 2,616.6 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 3.30 0.18 8,112
8 31 2.50 6,681 1,123 2,107.7 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 2.66 0.14 6,534

0.030 0.002
67

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

125 10 15.00 2,074 841 64,796.9 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 81.64 4.56 200,878
F‐35C FRS 12 31 2.50 6,681 1,123 3,201.3 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 4.03 0.22 9,924

12 10 10.00 2,074 841 3,974.2 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 5.01 0.28 12,321

0.045 0.003
101

Post Maintenance MBIT High RPM

1Single Engine Operations

1Single Engine Operations

Location

1
Single Engine Operations

F‐35C Fleet
Post Maintenance MBIT High RPM

Expeditionary High RPM/Low Thrust MBIT

Aircraft

F‐35C Fleet

Aircraft

1Single Engine Operations Emission Indices in lb/1000 lb fuel Annual Emissions

Location

Post Maintenance MBIT High RPM

Expeditionary High RPM/Low Thrust MBIT

Emission Indices in lb/1000 lb fuel Annual Emissions

Location

Emission Indices in lb/1000 lb fuel Annual Emissions

Post Maintenance MBIT High RPM

1Single Engine Operations

Location

Expeditionary High RPM/Low Thrust MBIT

Post Maintenance MBIT High RPM

Location

Location

F‐35C Fleet
Post Maintenance MBIT High RPM

Expeditionary High RPM/Low Thrust MBIT

Aircraft

1Single Engine Operations Emission Indices in lb/1000 lb fuel Annual Emissions

Emission Indices in lb/1000 lb fuel Annual Emissions

Expeditionary High RPM/Low Thrust MBIT

Emission Indices in lb/1000 lb fuel Annual Emissions

Aircraft

F‐35C Fleet

Aircraft

F‐35C Fleet

Aircraft

Expeditionary High RPM/Low Thrust MBIT
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Table 17.  2022  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 17 Fleet Aircraft 16 FRS Aircraft

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

142 10 15.00 2,074 841 73,394.5 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 92.48 5.17 227,532
13 10 10.00 2,074 841 4,448.2 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 5.60 0.31 13,790
13 31 2.50 6,681 1,123 3,583.0 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 4.51 0.24 11,108

0.051 0.003
115

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

133 10 15.00 2,074 841 69,116.7 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 87.09 4.87 214,270
F‐35C FRS 12 31 2.50 6,681 1,123 3,414.7 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 4.30 0.23 10,586

12 10 10.00 2,074 841 4,239.2 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 5.34 0.30 13,142

0.048 0.003
108

Table 18.  2023 Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 27 Fleet Aircraft 23 FRS Aircraft

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

225 10 15.00 2,074 841 116,567.7 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 146.88 8.21 361,375
20 10 10.00 2,074 841 7,064.7 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 8.90 0.50 21,901
20 31 2.50 6,681 1,123 5,690.7 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 7.17 0.39 17,642

0.081 0.005
182

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

192 10 15.00 2,074 841 99,355.2 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 125.19 7.00 308,014
F‐35C FRS 18 31 2.50 6,681 1,123 4,908.6 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 6.18 0.33 15,217

18 10 10.00 2,074 841 6,093.8 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 7.68 0.43 18,892

0.070 0.004
155

Table 19.  2024  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 36 Fleet Aircraft 25 FRS Aircraft

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

300 10 15.00 2,074 841 155,423.6 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 195.83 10.94 481,833
27 10 10.00 2,074 841 9,419.6 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 11.87 0.66 29,202
27 31 2.50 6,681 1,123 7,587.6 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 9.56 0.52 23,522

0.109 0.006
242

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

208 10 15.00 2,074 841 107,994.8 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 136.07 7.60 334,797
F‐35C FRS 19 31 2.50 6,681 1,123 5,335.4 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 6.72 0.36 16,541

19 10 10.00 2,074 841 6,623.7 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 8.35 0.47 20,534

0.076 0.004
169

Table 20.  2025  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 46 Fleet Aircraft 27 FRS Aircraft

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

383 10 15.00 2,074 841 198,596.9 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 250.23 13.98 615,675
35 10 10.00 2,074 841 12,036.2 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 15.17 0.85 37,314
35 31 2.50 6,681 1,123 9,695.3 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 12.22 0.66 30,057

0.139 0.008
310

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

225 10 15.00 2,074 841 116,634.4 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 146.96 8.21 361,581
F‐35C FRS 21 31 2.50 6,681 1,123 5,762.3 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 7.26 0.39 17,864

21 10 10.00 2,074 841 7,153.6 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 9.01 0.50 22,177

0.082 0.005
182

F‐35C Fleet

Aircraft

F‐35C Fleet

Aircraft

Post Maintenance MBIT High RPM

Expeditionary High RPM/Low Thrust MBIT

1Single Engine Operations

Aircraft

Expeditionary High RPM/Low Thrust MBIT

1Single Engine Operations

Location
Post Maintenance MBIT High RPM

Expeditionary High RPM/Low Thrust MBIT

1Single Engine Operations

Emission Indices in lb/1000 lb fuel Annual Emissions

Aircraft

1
Single Engine Operations Emission Indices in lb/1000 lb fuel Annual Emissions

Location

F‐35C Fleet
Post Maintenance MBIT High RPM

Expeditionary High RPM/Low Thrust MBIT

Aircraft

1Single Engine Operations Emission Indices in lb/1000 lb fuel Annual Emissions

Location
Post Maintenance MBIT High RPM

Annual Emissions

Location
Post Maintenance MBIT High RPM

Expeditionary High RPM/Low Thrust MBIT

Aircraft

1Single Engine Operations Emission Indices in lb/1000 lb fuel Annual Emissions

Location

Emission Indices in lb/1000 lb fuel

Aircraft

1
Single Engine Operations Emission Indices in lb/1000 lb fuel Annual Emissions

Location

Expeditionary High RPM/Low Thrust MBIT

Aircraft

1Single Engine Operations Emission Indices in lb/1000 lb fuel Annual Emissions

Location

Post Maintenance MBIT High RPM

F‐35C Fleet
Expeditionary High RPM/Low Thrust MBIT

Post Maintenance MBIT High RPM

Emission Indices in lb/1000 lb fuel Annual Emissions

Location
Post Maintenance MBIT High RPM

Expeditionary High RPM/Low Thrust MBIT
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Table 21.  2026  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 66 Fleet Aircraft 29 FRS Aircraft

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

550 10 15.00 2,074 841 284,943.3 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 359.03 20.06 883,360
50 10 10.00 2,074 841 17,269.3 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 21.76 1.22 53,537
50 31 2.50 6,681 1,123 13,910.6 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 17.53 0.95 43,125

0.199 0.011
445

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

242 10 15.00 2,074 841 125,274.0 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 157.85 8.82 388,365
F‐35C FRS 22 31 2.50 6,681 1,123 6,189.1 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 7.80 0.42 19,187

22 10 10.00 2,074 841 7,683.5 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 9.68 0.54 23,820

0.088 0.005
196

Table 22.  2027‐2028  Fleet and FRS F‐35C Aircraft Engine Maintenance Runups 70 Fleet Aircraft 30 FRS Aircraft

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

583 10 15.00 2,074 841 302,212.6 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 380.79 21.28 936,897
53 10 10.00 2,074 841 18,315.9 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 23.08 1.29 56,782
53 31 2.50 6,681 1,123 14,753.7 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 18.59 1.01 45,738

0.211 0.012
471

# of Ops ETR (%) Time (min) FFR T3 Fuel Use EICO2 EICO EINOx EIHC EISO2

EIPM‐for 

Copy EIPM‐NoS EIPM‐Total EIPM %S SO2 PM CO2e

250 10 15.00 2,074 841 129,593.8 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 163.29 9.12 401,757
F‐35C FRS 23 31 2.50 6,681 1,123 6,402.5 3,100 1.2139 8.6335 0.0401 1.2600 0.0681 0.0058 0.0681 92% 8.07 0.44 19,849

23 10 10.00 2,074 841 7,948.4 3,100 17.9392 2.0613 0.4699 1.2600 0.0704 0.0080 0.0704 89% 10.02 0.56 24,641

0.091 0.005
202

Alternative 2:  Lemoore Homebasing ‐ F‐35 Activity at NAF El Centro

Aircraft

1
Single Engine Operations Emission Indices in lb/1000 lb fuel Annual Emissions

Location

F‐35C Fleet
Post Maintenance MBIT High RPM

Expeditionary High RPM/Low Thrust MBIT

Annual Emissions

Location
Post Maintenance MBIT High RPM

Expeditionary High RPM/Low Thrust MBIT

Aircraft

1Single Engine Operations Emission Indices in lb/1000 lb fuel Annual Emissions

Expeditionary High RPM/Low Thrust MBIT

Aircraft

1Single Engine Operations Emission Indices in lb/1000 lb fuel Annual Emissions

Location
Post Maintenance MBIT High RPM

Location
Post Maintenance MBIT High RPM

F‐35C Fleet
Expeditionary High RPM/Low Thrust MBIT

Aircraft

1Single Engine Operations Emission Indices in lb/1000 lb fuel
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Table 23.  2016 Operations for F‐35

Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Transient F‐35C 553 0.33 12.49 1.79 0.91 0.05 0.05 2,251 180.49 6908.02 991.60 505.16 28.26 28.26 1,244,999

Transient F‐35C 553 0.06 5.51 8.82 0.74 0.41 0.41 1,830 33.86 3045.96 4879.79 409.99 226.91 226.91 1,012,219

Transient F‐35C 28 0.01 0.45 4.49 0.54 0.03 0.03 1,330 0.33 12.56 125.73 15.08 0.83 0.83 37,230

Transient F‐35C 101 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 1.32 49.23 496.00 59.12 3.25 3.25 145,457

Transient F‐35C 424 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 6.44 214.70 1877.35 227.14 12.50 12.50 558,866

Transient F‐35C 562 0.01 0.53 10.82 0.91 0.05 0.05 2,251 5.02 295.91 6079.31 512.43 30.80 30.80 1,265,131

Transient F‐35C 553 0.16 5.98 1.04 0.48 0.03 0.03 1,175 87.73 3307.06 573.14 264.20 14.69 14.69 650,035

Transient F‐35C 83 0.38 14.44 1.66 1.01 0.06 0.06 2,496 31.38 1198.19 137.68 84.16 4.70 4.70 207,064

Transient F‐35B 338 0.33 12.49 1.79 0.91 0.05 0.05 2,251 110.32 4222.26 606.08 308.76 17.27 17.27 760,958

Transient F‐35B 338 0.00 0.18 12.09 0.61 0.04 0.04 1,517 0.43 59.39 4086.03 207.66 15.20 15.20 512,694

Transient F‐35B 17 0.01 0.28 3.89 0.40 0.02 0.02 996 0.10 4.73 66.18 6.86 0.39 0.39 16,926

Transient F‐35B 67 0.01 0.50 5.77 0.63 0.04 0.04 1,556 0.85 33.56 386.49 42.23 2.36 2.36 104,252
Transient F‐35B 254 0.01 0.50 5.87 0.64 0.04 0.04 1,575 3.21 127.79 1490.85 162.01 9.06 9.06 399,978
Transient F‐35B 562 0.01 0.53 11.29 0.94 0.06 0.06 2,316 4.80 298.16 6346.20 527.25 31.77 31.77 1,301,720

Transient F‐35B 338 0.16 5.98 1.04 0.48 0.03 0.03 1,175 53.62 2021.31 350.31 161.48 8.98 8.98 397,309

Transient F‐35B 51 0.38 14.44 1.66 1.01 0.06 0.06 2,496 19.18 732.35 84.15 51.44 2.87 2.87 126,560

Total in Tons/Year Transient A/C 0.27 11.27 14.29 1.77 0.20 0.20

Total in Metric Tons/Year Transient A/C 3,965

Table 24.  2017 ‐ 2018 Operations for F‐35

Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Transient F‐35C 922 0.33 12.49 1.79 0.91 0.05 0.05 2,251 300.92 11517.54 1653.26 842.24 47.12 47.12 2,075,749

Transient F‐35C 922 0.06 5.51 8.82 0.74 0.41 0.41 1,830 56.46 5078.44 8135.92 683.56 378.32 378.32 1,687,642

Transient F‐35C 46 0.01 0.45 4.49 0.54 0.03 0.03 1,330 0.55 20.64 206.55 24.77 1.37 1.37 61,164

Transient F‐35C 169 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 2.21 82.38 829.95 98.92 5.44 5.44 243,389

Transient F‐35C 707 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 10.74 358.00 3130.38 378.75 20.85 20.85 931,883

Transient F‐35C 937 0.01 0.53 10.82 0.91 0.05 0.05 2,251 8.37 493.36 10135.79 854.35 51.35 51.35 2,109,302

Transient F‐35C 922 0.16 5.98 1.04 0.48 0.03 0.03 1,175 146.27 5513.76 955.58 440.49 24.50 24.50 1,083,784

Transient F‐35C 138 0.38 14.44 1.66 1.01 0.06 0.06 2,496 52.32 1997.71 229.55 140.31 7.84 7.84 345,231

Transient F‐35B 564 0.33 12.49 1.79 0.91 0.05 0.05 2,251 184.08 7045.44 1011.32 515.21 28.82 28.82 1,269,764

Transient F‐35B 564 0.00 0.18 12.09 0.61 0.04 0.04 1,517 0.73 99.11 6818.11 346.51 25.36 25.36 855,502

Transient F‐35B 28 0.01 0.28 3.89 0.40 0.02 0.02 996 0.17 7.79 109.00 11.29 0.64 0.64 27,877

Transient F‐35B 112 0.01 0.50 5.77 0.63 0.04 0.04 1,556 1.43 56.10 646.07 70.59 3.95 3.95 174,272
Transient F‐35B 424 0.01 0.50 5.87 0.64 0.04 0.04 1,575 5.36 213.31 2488.66 270.44 15.12 15.12 667,679
Transient F‐35B 937 0.01 0.53 11.29 0.94 0.06 0.06 2,316 8.00 497.11 10580.76 879.06 52.97 52.97 2,170,305

Transient F‐35B 564 0.16 5.98 1.04 0.48 0.03 0.03 1,175 89.48 3372.84 584.54 269.45 14.99 14.99 662,966

Transient F‐35B 85 0.38 14.44 1.66 1.01 0.06 0.06 2,496 32.01 1222.03 140.42 85.83 4.80 4.80 211,183

Total in Tons/Year Transient A/C 0.45 18.79 23.83 2.96 0.34 0.34

Total in Metric Tons/Year Transient A/C 6,612

Hot Refuel

FCLPs

Hot Refuel

Idle/Taxi In

FCLPs

Idle/Taxi In

Idle/Taxi Out

A/B Departure

Carrier Break Arrival

FCLPs

Idle/Taxi In

Hot Refuel

Emissions in lb per operation Annual Emissions
Type of Operation

Idle/Taxi Out

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

Straight In Arrival

Overhead Break Arrival

Emissions in lb per operation Annual Emissions
Type of Operation

Idle/Taxi Out

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Idle/Taxi In

Hot Refuel
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Table 25.  2019 Operations for F‐35

Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Transient F‐35C 461 0.33 12.49 1.79 0.91 0.05 0.05 2,251 150.46 5758.77 826.63 421.12 23.56 23.56 1,037,875

Transient F‐35C 461 0.06 5.51 8.82 0.74 0.41 0.41 1,830 28.23 2539.22 4067.96 341.78 189.16 189.16 843,821

Transient F‐35C 23 0.01 0.45 4.49 0.54 0.03 0.03 1,330 0.27 10.32 103.27 12.39 0.68 0.68 30,582

Transient F‐35C 85 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 1.11 41.43 417.43 49.75 2.74 2.74 122,415

Transient F‐35C 353 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 5.36 178.75 1562.98 189.11 10.41 10.41 465,282

Transient F‐35C 468 0.01 0.53 10.82 0.91 0.05 0.05 2,251 4.18 246.42 5062.49 426.72 25.65 25.65 1,053,525

Transient F‐35C 461 0.16 5.98 1.04 0.48 0.03 0.03 1,175 73.14 2756.88 477.79 220.24 12.25 12.25 541,892

Transient F‐35C 69 0.38 14.44 1.66 1.01 0.06 0.06 2,496 26.16 998.86 114.77 70.16 3.92 3.92 172,616

Transient F‐35B 282 0.33 12.49 1.79 0.91 0.05 0.05 2,251 92.04 3522.72 505.66 257.60 14.41 14.41 634,882

Transient F‐35B 282 0.00 0.18 12.09 0.61 0.04 0.04 1,517 0.36 49.55 3409.05 173.26 12.68 12.68 427,751

Transient F‐35B 14 0.01 0.28 3.89 0.40 0.02 0.02 996 0.08 3.89 54.50 5.65 0.32 0.32 13,939

Transient F‐35B 56 0.01 0.50 5.77 0.63 0.04 0.04 1,556 0.71 28.05 323.04 35.29 1.97 1.97 87,136
Transient F‐35B 212 0.01 0.50 5.87 0.64 0.04 0.04 1,575 2.68 106.66 1244.33 135.22 7.56 7.56 333,840
Transient F‐35B 468 0.01 0.53 11.29 0.94 0.06 0.06 2,316 4.00 248.29 5284.73 439.06 26.46 26.46 1,083,994

Transient F‐35B 282 0.16 5.98 1.04 0.48 0.03 0.03 1,175 44.74 1686.42 292.27 134.73 7.49 7.49 331,483

Transient F‐35B 42 0.38 14.44 1.66 1.01 0.06 0.06 2,496 16.00 611.01 70.21 42.92 2.40 2.40 105,591

Total in Tons/Year Transient A/C 0.22 9.39 11.91 1.48 0.17 0.17

Total in Metric Tons/Year Transient A/C 3,305

Table 26.  2020 Operations for F‐35

Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Transient F‐35C 922 0.33 12.49 1.79 0.91 0.05 0.05 2,251 300.92 11517.54 1653.26 842.24 47.12 47.12 2,075,749

Transient F‐35C 922 0.06 5.51 8.82 0.74 0.41 0.41 1,830 56.46 5078.44 8135.92 683.56 378.32 378.32 1,687,642

Transient F‐35C 46 0.01 0.45 4.49 0.54 0.03 0.03 1,330 0.55 20.64 206.55 24.77 1.37 1.37 61,164

Transient F‐35C 139 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 1.82 67.76 682.62 81.36 4.48 4.48 200,184

Transient F‐35C 707 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 10.74 358.00 3130.38 378.75 20.85 20.85 931,883

Transient F‐35C 937 0.01 0.53 10.82 0.91 0.05 0.05 2,251 8.37 493.36 10135.79 854.35 51.35 51.35 2,109,302

Transient F‐35C 922 0.16 5.98 1.04 0.48 0.03 0.03 1,175 146.27 5513.76 955.58 440.49 24.50 24.50 1,083,784

Transient F‐35C 132 0.38 14.44 1.66 1.01 0.06 0.06 2,496 50.00 1908.88 219.34 134.07 7.49 7.49 329,879

Transient F‐35B 564 0.33 12.49 1.79 0.91 0.05 0.05 2,251 184.08 7045.44 1011.32 515.21 28.82 28.82 1,269,764

Transient F‐35B 564 0.00 0.18 12.09 0.61 0.04 0.04 1,517 0.73 99.11 6818.11 346.51 25.36 25.36 855,502

Transient F‐35B 28 0.01 0.28 3.89 0.40 0.02 0.02 996 0.17 7.79 109.00 11.29 0.64 0.64 27,877

Transient F‐35B 112 0.01 0.50 5.77 0.63 0.04 0.04 1,556 1.43 56.10 646.07 70.59 3.95 3.95 174,272
Transient F‐35B 424 0.01 0.50 5.87 0.64 0.04 0.04 1,575 5.36 213.31 2488.66 270.44 15.12 15.12 667,679
Transient F‐35B 937 0.01 0.53 11.29 0.94 0.06 0.06 2,316 8.00 497.11 10580.76 879.06 52.97 52.97 2,170,305

Transient F‐35B 564 0.16 5.98 1.04 0.48 0.03 0.03 1,175 89.48 3372.84 584.54 269.45 14.99 14.99 662,966

Transient F‐35B 85 0.38 14.44 1.66 1.01 0.06 0.06 2,496 32.01 1222.03 140.42 85.83 4.80 4.80 211,183

Total in Tons/Year Transient A/C 0.45 18.74 23.75 2.94 0.34 0.34

Total in Metric Tons/Year Transient A/C 6,586

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Idle/Taxi In

Hot Refuel

Hot Refuel

FCLPs

Idle/Taxi In

Hot Refuel

Emissions in lb per operation Annual Emissions
Type of Operation

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

FCLPs

Idle/Taxi In

Emissions in lb per operation Annual Emissions
Type of Operation

Idle/Taxi Out

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival
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Table 27.  2021 Operations for F‐35

Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Transient F‐35C 2,306 0.33 12.49 1.79 0.91 0.05 0.05 2,251 752.64 28806.34 4134.95 2106.50 117.84 117.84 5,191,624

Transient F‐35C 2,306 0.06 5.51 8.82 0.74 0.41 0.41 1,830 141.21 12701.60 20348.63 1709.64 946.22 946.22 4,220,937

Transient F‐35C 116 0.01 0.45 4.49 0.54 0.03 0.03 1,330 1.38 52.05 520.86 62.47 3.44 3.44 154,239

Transient F‐35C 423 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 5.53 206.19 2077.32 247.60 13.62 13.62 609,193

Transient F‐35C 1,767 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 26.85 894.75 7823.75 946.61 52.11 52.11 2,329,048

Transient F‐35C 2,342 0.01 0.53 10.82 0.91 0.05 0.05 2,251 20.93 1233.13 25334.07 2135.42 128.34 128.34 5,272,130

Transient F‐35C 2,306 0.16 5.98 1.04 0.48 0.03 0.03 1,175 365.83 13790.39 2389.99 1101.70 61.27 61.27 2,710,636

Transient F‐35C 346 0.38 14.44 1.66 1.01 0.06 0.06 2,496 130.86 4996.45 574.12 350.94 19.61 19.61 863,453

Transient F‐35B 1,410 0.33 12.49 1.79 0.91 0.05 0.05 2,251 460.20 17613.59 2528.31 1288.02 72.05 72.05 3,174,410

Transient F‐35B 1,410 0.00 0.18 12.09 0.61 0.04 0.04 1,517 1.81 247.77 17045.27 866.28 63.40 63.40 2,138,755

Transient F‐35B 71 0.01 0.28 3.89 0.40 0.02 0.02 996 0.42 19.75 276.40 28.63 1.61 1.61 70,689

Transient F‐35B 280 0.01 0.50 5.77 0.63 0.04 0.04 1,556 3.57 140.26 1615.19 176.47 9.87 9.87 435,680
Transient F‐35B 1,060 0.01 0.50 5.87 0.64 0.04 0.04 1,575 13.41 533.28 6221.65 676.09 37.81 37.81 1,669,198
Transient F‐35B 2,342 0.01 0.53 11.29 0.94 0.06 0.06 2,316 19.99 1242.51 26446.26 2197.17 132.40 132.40 5,424,604

Transient F‐35B 1,410 0.16 5.98 1.04 0.48 0.03 0.03 1,175 223.69 8432.11 1461.36 673.63 37.46 37.46 1,657,414

Transient F‐35B 212 0.38 14.44 1.66 1.01 0.06 0.06 2,496 80.02 3055.07 351.05 214.58 11.99 11.99 527,957

Total in Tons/Year Transient A/C 1.12 46.98 59.57 7.39 0.85 0.85

Total in Metric Tons/Year Transient A/C 16,533

Table 28.  2022 Operations for F‐35

Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Transient F‐35C 3,043 0.33 12.49 1.79 0.91 0.05 0.05 2,251 993.18 38012.87 5456.49 2779.75 155.50 155.50 6,850,873

Transient F‐35C 3,043 0.06 5.51 8.82 0.74 0.41 0.41 1,830 186.34 16761.05 26852.07 2256.05 1248.64 1248.64 5,569,952

Transient F‐35C 153 0.01 0.45 4.49 0.54 0.03 0.03 1,330 1.82 68.66 687.00 82.40 4.54 4.54 203,435

Transient F‐35C 558 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 7.30 272.00 2740.30 326.62 17.97 17.97 803,616

Transient F‐35C 2,332 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 35.43 1180.84 10325.40 1249.29 68.77 68.77 3,073,763

Transient F‐35C 3,091 0.01 0.53 10.82 0.91 0.05 0.05 2,251 27.63 1627.50 33436.22 2818.35 169.38 169.38 6,958,221

Transient F‐35C 3,043 0.16 5.98 1.04 0.48 0.03 0.03 1,175 482.76 18197.81 3153.84 1453.80 80.85 80.85 3,576,958

Transient F‐35C 456 0.38 14.44 1.66 1.01 0.06 0.06 2,496 172.69 6593.32 757.61 463.10 25.88 25.88 1,139,413

Transient F‐35B 1,862 0.33 12.49 1.79 0.91 0.05 0.05 2,251 607.72 23259.93 3338.81 1700.92 95.15 95.15 4,192,023

Transient F‐35B 1,862 0.00 0.18 12.09 0.61 0.04 0.04 1,517 2.40 327.19 22509.42 1143.98 83.72 83.72 2,824,370

Transient F‐35B 94 0.01 0.28 3.89 0.40 0.02 0.02 996 0.55 26.14 365.94 37.91 2.14 2.14 93,588

Transient F‐35B 369 0.01 0.50 5.77 0.63 0.04 0.04 1,556 4.70 184.84 2128.59 232.56 13.01 13.01 574,164
Transient F‐35B 1,399 0.01 0.50 5.87 0.64 0.04 0.04 1,575 17.70 703.83 8211.40 892.31 49.90 49.90 2,203,026
Transient F‐35B 3,091 0.01 0.53 11.29 0.94 0.06 0.06 2,316 26.39 1639.88 34904.09 2899.86 174.75 174.75 7,159,458

Transient F‐35B 1,862 0.16 5.98 1.04 0.48 0.03 0.03 1,175 295.40 11135.17 1929.82 889.58 49.47 49.47 2,188,727

Transient F‐35B 279 0.38 14.44 1.66 1.01 0.06 0.06 2,496 105.67 4034.43 463.58 283.37 15.83 15.83 697,202

Total in Tons/Year Transient A/C 1.48 62.01 78.63 9.75 1.13 1.13

Total in Metric Tons/Year Transient A/C 21,822

Hot Refuel

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Idle/Taxi In

Hot Refuel

FCLPs

Idle/Taxi In

Hot Refuel

Hot Refuel

FCLPs

Idle/Taxi In

Emissions in lb per operation Annual Emissions
Type of Operation

Idle/Taxi Out

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

Emissions in lb per operation Annual Emissions
Type of Operation

Idle/Taxi Out

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

Idle/Taxi Out

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Idle/Taxi In
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Table 29.  2023 Operations for F‐35

Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Transient F‐35C 4,611 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1504.95 57600.18 8268.11 4212.10 235.63 235.63 10,380,997

Transient F‐35C 4,611 0.06 5.51 8.82 0.74 0.41 0.41 1,830 282.36 25397.70 40688.43 3418.54 1892.03 1892.03 8,440,043

Transient F‐35C 232 0.01 0.45 4.49 0.54 0.03 0.03 1,330 2.77 104.10 1041.72 124.95 6.89 6.89 308,477

Transient F‐35C 846 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 11.07 412.38 4154.64 495.19 27.24 27.24 1,218,385

Transient F‐35C 3,534 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 53.70 1789.49 15647.49 1893.21 104.21 104.21 4,658,096

Transient F‐35C 4,683 0.01 0.53 10.82 0.91 0.05 0.05 2,251 41.85 2465.74 50657.33 4269.92 256.62 256.62 10,542,008

Transient F‐35C 4,611 0.16 5.98 1.04 0.48 0.03 0.03 1,175 731.51 27574.80 4778.95 2202.92 122.51 122.51 5,420,097

Transient F‐35C 692 0.38 14.44 1.66 1.01 0.06 0.06 2,496 261.67 9990.73 1147.99 701.72 39.21 39.21 1,726,531

Transient F‐35B 2,821 0.33 12.49 1.79 0.91 0.05 0.05 2,251 920.73 35239.67 5058.42 2576.95 144.16 144.16 6,351,072

Transient F‐35B 2,821 0.00 0.18 12.09 0.61 0.04 0.04 1,517 3.63 495.71 34102.62 1733.17 126.84 126.84 4,279,026

Transient F‐35B 142 0.01 0.28 3.89 0.40 0.02 0.02 996 0.84 39.49 552.80 57.26 3.23 3.23 141,378

Transient F‐35B 560 0.01 0.50 5.77 0.63 0.04 0.04 1,556 7.13 280.52 3230.37 352.93 19.75 19.75 871,360
Transient F‐35B 2,119 0.01 0.50 5.87 0.64 0.04 0.04 1,575 26.81 1066.06 12437.42 1351.54 75.58 75.58 3,336,821
Transient F‐35B 4,683 0.01 0.53 11.29 0.94 0.06 0.06 2,316 39.98 2484.49 52881.22 4393.41 264.75 264.75 10,846,892

Transient F‐35B 2,821 0.16 5.98 1.04 0.48 0.03 0.03 1,175 447.54 16870.20 2923.75 1347.74 74.95 74.95 3,316,004

Transient F‐35B 423 0.38 14.44 1.66 1.01 0.06 0.06 2,496 160.09 6112.31 702.34 429.31 23.99 23.99 1,056,288

Total in Tons/Year Transient A/C 2.25 93.96 119.14 14.78 1.71 1.71

Total in Metric Tons/Year Transient A/C 33,064

Table 30.  2024 Operations for F‐35

Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Transient F‐35C 5,625 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1835.90 70266.98 10086.35 5138.37 287.45 287.45 12,663,871

Transient F‐35C 5,625 0.06 5.51 8.82 0.74 0.41 0.41 1,830 344.45 30982.88 49636.18 4170.31 2308.11 2308.11 10,296,083

Transient F‐35C 283 0.01 0.45 4.49 0.54 0.03 0.03 1,330 3.37 126.99 1270.72 152.41 8.40 8.40 376,289

Transient F‐35C 1,032 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 13.50 503.05 5068.07 604.07 33.23 33.23 1,486,257

Transient F‐35C 4,311 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 65.51 2182.94 19087.82 2309.46 127.13 127.13 5,682,244

Transient F‐35C 5,713 0.01 0.53 10.82 0.91 0.05 0.05 2,251 51.06 3008.06 61799.13 5209.07 313.06 313.06 12,860,665

Transient F‐35C 5,625 0.16 5.98 1.04 0.48 0.03 0.03 1,175 892.38 33638.74 5829.88 2687.36 149.46 149.46 6,612,024

Transient F‐35C 844 0.38 14.44 1.66 1.01 0.06 0.06 2,496 319.22 12187.79 1400.45 856.04 47.83 47.83 2,106,210

Transient F‐35B 3,441 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1123.08 42984.65 6170.15 3143.31 175.84 175.84 7,746,912

Transient F‐35B 3,441 0.00 0.18 12.09 0.61 0.04 0.04 1,517 4.43 604.66 41597.70 2114.09 154.71 154.71 5,219,472

Transient F‐35B 173 0.01 0.28 3.89 0.40 0.02 0.02 996 1.02 48.12 673.49 69.76 3.93 3.93 172,243

Transient F‐35B 683 0.01 0.50 5.77 0.63 0.04 0.04 1,556 8.70 342.13 3939.90 430.45 24.09 24.09 1,062,748
Transient F‐35B 2,585 0.01 0.50 5.87 0.64 0.04 0.04 1,575 32.71 1300.50 15172.60 1648.77 92.21 92.21 4,070,638
Transient F‐35B 5,713 0.01 0.53 11.29 0.94 0.06 0.06 2,316 48.77 3030.94 64512.16 5359.72 322.98 322.98 13,232,606

Transient F‐35B 3,441 0.16 5.98 1.04 0.48 0.03 0.03 1,175 545.90 20577.94 3566.33 1643.95 91.43 91.43 4,044,796

Transient F‐35B 516 0.38 14.44 1.66 1.01 0.06 0.06 2,496 195.28 7455.67 856.70 523.67 29.26 29.26 1,288,439

Total in Tons/Year Transient A/C 2.74 114.62 145.33 18.03 2.08 2.08

Total in Metric Tons/Year Transient A/C 40,334

Hot Refuel

Idle/Taxi In

Emissions in lb per operation

Idle/Taxi Out

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

FCLPs

Idle/Taxi In

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Idle/Taxi In

Idle/Taxi Out

A/B Departure

Emissions in lb per operation Annual Emissions
Type of Operation

Idle/Taxi Out

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Idle/Taxi In

Hot Refuel

FCLPs

Hot Refuel

Annual Emissions
Type of Operation

Hot Refuel
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Table 31.  2025 Operations for F‐35

Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Transient F‐35C 6,732 0.33 12.49 1.79 0.91 0.05 0.05 2,251 2197.21 84095.52 12071.34 6149.61 344.02 344.02 15,156,121

Transient F‐35C 6,732 0.06 5.51 8.82 0.74 0.41 0.41 1,830 412.24 37080.31 59404.58 4991.03 2762.35 2762.35 12,322,353

Transient F‐35C 339 0.01 0.45 4.49 0.54 0.03 0.03 1,330 4.04 152.12 1522.17 182.57 10.06 10.06 450,749

Transient F‐35C 1,234 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 16.14 601.51 6060.08 722.31 39.73 39.73 1,777,172

Transient F‐35C 5,159 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 78.39 2612.33 22842.51 2763.75 152.13 152.13 6,799,976

Transient F‐35C 6,837 0.01 0.53 10.82 0.91 0.05 0.05 2,251 61.10 3599.88 73957.75 6233.92 374.65 374.65 15,390,927

Transient F‐35C 6,732 0.16 5.98 1.04 0.48 0.03 0.03 1,175 1068.00 40258.85 6977.20 3216.23 178.87 178.87 7,913,271

Transient F‐35C 1,010 0.38 14.44 1.66 1.01 0.06 0.06 2,496 382.04 14586.34 1676.06 1024.51 57.25 57.25 2,520,713

Transient F‐35B 4,118 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1344.04 51441.67 7384.10 3761.75 210.44 210.44 9,271,079

Transient F‐35B 4,118 0.00 0.18 12.09 0.61 0.04 0.04 1,517 5.30 723.62 49781.85 2530.02 185.15 185.15 6,246,377

Transient F‐35B 207 0.01 0.28 3.89 0.40 0.02 0.02 996 1.22 57.57 805.85 83.48 4.70 4.70 206,094

Transient F‐35B 817 0.01 0.50 5.77 0.63 0.04 0.04 1,556 10.41 409.26 4712.89 514.91 28.81 28.81 1,271,252
Transient F‐35B 3,094 0.01 0.50 5.87 0.64 0.04 0.04 1,575 39.15 1556.57 18160.16 1973.42 110.36 110.36 4,872,168
Transient F‐35B 6,837 0.01 0.53 11.29 0.94 0.06 0.06 2,316 58.36 3627.27 77204.55 6414.21 386.52 386.52 15,836,045

Transient F‐35B 4,118 0.16 5.98 1.04 0.48 0.03 0.03 1,175 653.30 24626.55 4267.99 1967.39 109.42 109.42 4,840,589

Transient F‐35B 618 0.38 14.44 1.66 1.01 0.06 0.06 2,496 233.69 8922.54 1025.25 626.70 35.02 35.02 1,541,933

Total in Tons/Year Transient A/C 3.28 137.18 173.93 21.58 2.49 2.49

Total in Metric Tons/Year Transient A/C 48,270

Table 32.  2026 Operations for F‐35

Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Transient F‐35C 8,761 0.33 12.49 1.79 0.91 0.05 0.05 2,251 2859.44 109441.60 15709.60 8003.07 447.70 447.70 19,724,120

Transient F‐35C 8,761 0.06 5.51 8.82 0.74 0.41 0.41 1,830 536.49 48256.18 77308.90 6495.31 3594.91 3594.91 16,036,264

Transient F‐35C 441 0.01 0.45 4.49 0.54 0.03 0.03 1,330 5.26 197.89 1980.17 237.50 13.09 13.09 586,372

Transient F‐35C 1,606 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 21.01 782.84 7886.94 940.05 51.71 51.71 2,312,916

Transient F‐35C 6,714 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 102.02 3399.73 29727.58 3596.79 197.99 197.99 8,849,591

Transient F‐35C 8,898 0.01 0.53 10.82 0.91 0.05 0.05 2,251 79.52 4685.06 96252.17 8113.12 487.59 487.59 20,030,491

Transient F‐35C 8,761 0.16 5.98 1.04 0.48 0.03 0.03 1,175 1389.89 52392.71 9080.11 4185.59 232.78 232.78 10,298,301

Transient F‐35C 1,314 0.38 14.44 1.66 1.01 0.06 0.06 2,496 497.18 18982.61 2181.21 1333.29 74.50 74.50 3,280,446

Transient F‐35B 5,359 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1749.09 66944.13 9609.37 4895.39 273.85 273.85 12,065,011

Transient F‐35B 5,359 0.00 0.18 12.09 0.61 0.04 0.04 1,517 6.90 941.70 64784.10 3292.47 240.95 240.95 8,128,785

Transient F‐35B 270 0.01 0.28 3.89 0.40 0.02 0.02 996 1.59 75.10 1051.11 108.88 6.13 6.13 268,818

Transient F‐35B 1,063 0.01 0.50 5.77 0.63 0.04 0.04 1,556 13.54 532.49 6131.94 669.95 37.49 37.49 1,654,027
Transient F‐35B 4,026 0.01 0.50 5.87 0.64 0.04 0.04 1,575 50.94 2025.46 23630.52 2567.87 143.61 143.61 6,339,802
Transient F‐35B 8,898 0.01 0.53 11.29 0.94 0.06 0.06 2,316 75.96 4720.70 100477.71 8347.76 503.04 503.04 20,609,789

Transient F‐35B 5,359 0.16 5.98 1.04 0.48 0.03 0.03 1,175 850.18 32048.00 5554.19 2560.28 142.39 142.39 6,299,349

Transient F‐35B 804 0.38 14.44 1.66 1.01 0.06 0.06 2,496 304.12 11611.44 1334.22 815.56 45.57 45.57 2,006,610

Total in Tons/Year Transient A/C 4.27 178.52 226.35 28.08 3.25 3.25

Total in Metric Tons/Year Transient A/C 62,818

FCLPs

Idle/Taxi In

Hot Refuel

FCLPs

Idle/Taxi In

Hot Refuel

Hot Refuel

A/B Departure

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

Carrier Break Arrival

Emissions in lb per operation

Idle/Taxi In

Emissions in lb per operation Annual Emissions
Type of Operation

Annual Emissions
Type of Operation

Idle/Taxi Out

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

FCLPs

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival

Idle/Taxi Out

Departure Short Takeoff

Straight In Arrival

Overhead Break Arrival

Idle/Taxi Out

Carrier Break Arrival
FCLPs

Idle/Taxi In

Hot Refuel
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Table 33.  2027 ‐ 2028 Operations for F‐35

Total

Type of Aircraft Number of

Operations HC CO NOx SO2 PM10 PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2

Transient F‐35C 9,222 0.33 12.49 1.79 0.91 0.05 0.05 2,251 3009.90 115200.37 16536.23 8424.19 471.26 471.26 20,761,994

Transient F‐35C 9,222 0.06 5.51 8.82 0.74 0.41 0.41 1,830 564.72 50795.40 81376.86 6837.09 3784.07 3784.07 16,880,086

Transient F‐35C 464 0.01 0.45 4.49 0.54 0.03 0.03 1,330 5.53 208.21 2083.44 249.89 13.77 13.77 616,954

Transient F‐35C 1,691 0.01 0.49 4.91 0.59 0.03 0.03 1,440.17 22.12 824.27 8304.37 989.80 54.45 54.45 2,435,330

Transient F‐35C 7,067 0.02 0.51 4.43 0.54 0.03 0.03 1,318.08 107.38 3578.48 31290.56 3785.89 208.40 208.40 9,314,873

Transient F‐35C 9,366 0.01 0.53 10.82 0.91 0.05 0.05 2,251 83.71 4931.48 101314.66 8539.84 513.23 513.23 21,084,017

Transient F‐35C 9,222 0.16 5.98 1.04 0.48 0.03 0.03 1,175 1463.02 55149.60 9557.90 4405.84 245.03 245.03 10,840,193

Transient F‐35C 1,383 0.38 14.44 1.66 1.01 0.06 0.06 2,496 523.34 19981.47 2295.99 1403.45 78.42 78.42 3,453,062

Transient F‐35B 5,641 0.33 12.49 1.79 0.91 0.05 0.05 2,251 1841.13 70466.85 10115.04 5152.99 288.26 288.26 12,699,893

Transient F‐35B 5,641 0.00 0.18 12.09 0.61 0.04 0.04 1,517 7.26 991.25 68193.16 3465.73 253.63 253.63 8,556,536

Transient F‐35B 284 0.01 0.28 3.89 0.40 0.02 0.02 996 1.67 78.99 1105.61 114.53 6.45 6.45 282,757

Transient F‐35B 1,119 0.01 0.50 5.77 0.63 0.04 0.04 1,556 14.25 560.54 6454.98 705.24 39.46 39.46 1,741,163
Transient F‐35B 4,238 0.01 0.50 5.87 0.64 0.04 0.04 1,575 53.62 2132.11 24874.85 2703.08 151.17 151.17 6,673,641
Transient F‐35B 9,366 0.01 0.53 11.29 0.94 0.06 0.06 2,316 79.95 4968.99 105762.45 8786.82 529.50 529.50 21,693,783

Transient F‐35B 5,641 0.16 5.98 1.04 0.48 0.03 0.03 1,175 894.91 33734.43 5846.47 2695.00 149.88 149.88 6,630,832

Transient F‐35B 846 0.38 14.44 1.66 1.01 0.06 0.06 2,496 320.12 12222.45 1404.43 858.47 47.97 47.97 2,112,201

Total in Tons/Year Transient A/C 4.50 187.91 238.26 29.56 3.42 3.42

Total in Metric Tons/Year Transient A/C 66,123

Emissions in lb per operation Annual Emissions
Type of Operation

Idle/Taxi Out

A/B Departure

Straight In Arrival

Overhead Break Arrival
Carrier Break Arrival

FCLPs

Idle/Taxi In

Hot Refuel

Straight In Arrival

Overhead Break Arrival

Carrier Break Arrival

FCLPs

Idle/Taxi In

Hot Refuel

Idle/Taxi Out

Departure Short Takeoff
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TAB R.  GROUND SUPPORT EQUIPMENT EMISSIONS

Ground Support Equipment Emission Calculations

Table 1.  Baseline GSE  Total LTO 42,943

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.05992 2.81 916.0 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 38.98 1321.14 1095.90 0.89 4.33 4.20 130580 7.462 3.345
NC‐10C Power Generator Diesel 4 0.02028 2.81 310.0 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 10.55 357.69 296.71 0.24 1.17 1.14 35363 2.021 0.906
A/M27T‐5 Hyd. Power Supply Diesel 3 0.01039 2.48 180.0 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 4.05 137.36 113.94 0.09 0.45 0.44 13581 0.776 0.348
A/M32C‐17 Mobile A/C Diesel 3 0.00233 5.88 17.0 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.71 9.36 13.84 0.02 0.10 0.10 3045 0.174 0.078
A/U47A‐5 Jet Start Unit JP‐5 3 0.14189 10.80 564.0 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 51.70 679.49 1004.46 1.51 7.39 7.16 185532 10.602 4.753
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00224 2.46 39.0 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.17 39.68 32.92 0.03 0.13 0.13 3898 0.223 0.100
A/S32A‐37 Tow Tractor  Diesel 1 0.00130 2.43 23.0 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.32 9.46 7.96 0.01 0.04 0.03 568 0.032 0.015
A/M42M‐2A Light Cart Diesel 4 0.01386 1.02 585.0 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 3.82 103.98 183.49 0.08 0.61 0.59 24157 1.380 0.619
A/S32A‐30A Tow Tractor  Diesel 7 0.02394 2.00 514.0 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 12.16 330.88 583.90 0.25 1.95 1.89 73039 4.174 1.871
A/S32A‐42 Tow Tractor  Diesel 11 0.07328 3.00 1049.0 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 65.94 2234.54 1853.57 1.50 7.33 7.11 351363 20.078 9.000

Total in Tons/Year 0.09 2.61 2.59 0.002 0.01 0.01
Total in Metric Tons/Year 821 0.05 0.02

829
1 specific GSE equipment for flight ops from NAFEC (Robert Fischer
2Fuel flow rate based on 1 gal fuel consumed per hour per 18 Horsepowe
3emission factors from Appendix D:  OSM and Summary of Off‐road Emissions Inventory Update (CARB, 2010)  Assume all engines are newest models available for 2015
4PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach , EPA Docket #OAR‐2003‐0053‐1696.
5CO2 EF derived from Direct Emissions from Mobile Combustion Sources  (EPA, 2008), Table B‐1.
6CH4 and N2O EFs derived from Direct Emissions from Mobile Combustion Sources  (EPA, 2008), Table A‐6.
7SO2 EF is from AP 42, Fifth Edition, Volume 1, Chapter 3, Table 3.3‐1 Emissions Factors for Uncontrolled Gasoline and Diesel Industrial Engines.  1996
8 Assume all engines are newest model year for HP group.   HP attributed to nearest group listing (e.g. 88 hp modeled as 50 hp not 120 hp)

Alternative 1  ‐ NAFEC Homebasing

Table 2. 2016 GSE Total LTO 46,556

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.06496 2.81 993.1 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 42.26 1432.30 1188.10 0.96 4.70 4.56 141566 8.089 3.626
NC‐10C Power Generator Diesel 4 0.02199 2.81 336.1 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 11.44 387.78 321.67 0.26 1.27 1.23 38338 2.191 0.982
A/M27T‐5 Hyd. Power Supply Diesel 3 0.01126 2.48 195.1 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 4.39 148.92 123.53 0.10 0.49 0.47 14723 0.841 0.377
A/M32C‐17 Mobile A/C Diesel 3 0.00252 5.88 18.4 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.77 10.15 15.00 0.02 0.11 0.11 3301 0.189 0.085
A/U47A‐5 Jet Start Unit JP‐5 3 0.15382 10.80 611.5 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 56.05 736.65 1088.97 1.64 8.01 7.77 201142 11.494 5.152
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00242 2.46 42.3 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.27 43.02 35.69 0.03 0.14 0.14 4226 0.241 0.108
A/S32A‐37 Tow Tractor  Diesel 1 0.00141 2.43 24.9 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.34 10.26 8.63 0.01 0.04 0.04 616 0.035 0.016
A/M42M‐2A Light Cart Diesel 4 0.01502 1.02 634.2 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 4.14 112.72 198.92 0.08 0.66 0.64 26189 1.497 0.671
A/S32A‐30A Tow Tractor  Diesel 7 0.02595 2.00 557.2 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 13.19 358.72 633.03 0.27 2.11 2.05 79185 4.525 2.028
A/S32A‐42 Tow Tractor  Diesel 11 0.07945 3.00 1137.3 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 71.48 2422.54 2009.52 1.63 7.94 7.70 380924 21.767 9.758

Total in Tons/Year 0.10 2.83 2.81 0.003 0.01 0.01
Total in Metric Tons/Year 890 0.05 0.02

898

Table 3. 2017 GSE Total LTO 26,942

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.03759 2.81 574.7 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 24.46 828.87 687.56 0.56 2.72 2.64 81924 4.681 2.099
NC‐10C Power Generator Diesel 4 0.01273 2.81 194.5 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 6.62 224.41 186.15 0.15 0.74 0.71 22186 1.268 0.568
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00652 2.48 112.9 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 2.54 86.18 71.49 0.06 0.28 0.27 8520 0.487 0.218
A/M32C‐17 Mobile A/C Diesel 3 0.00146 5.88 10.7 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.45 5.87 8.68 0.01 0.06 0.06 1910 0.109 0.049
A/U47A‐5 Jet Start Unit JP‐5 3 0.08902 10.80 353.8 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 32.44 426.30 630.19 0.95 4.63 4.49 116401 6.651 2.982
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00140 2.46 24.5 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 0.73 24.90 20.65 0.02 0.08 0.08 2445 0.140 0.063
A/S32A‐37 Tow Tractor  Diesel 1 0.00082 2.43 14.4 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.20 5.94 4.99 0.00 0.02 0.02 357 0.020 0.009
A/M42M‐2A Light Cart Diesel 4 0.00869 1.02 367.0 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 2.40 65.23 115.12 0.05 0.38 0.37 15156 0.866 0.388
A/S32A‐30A Tow Tractor  Diesel 7 0.01502 2.00 322.5 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 7.63 207.59 366.34 0.16 1.22 1.18 45824 2.619 1.174
A/S32A‐42 Tow Tractor  Diesel 11 0.04598 3.00 658.1 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 41.37 1401.93 1162.91 0.94 4.60 4.46 220441 12.597 5.647

Total in Tons/Year 0.06 1.64 1.63 0.001 0.01 0.01
Total in Metric Tons/Year 515 0.03 0.01

520

Table 4. 2018 GSE Total LTO 25,543

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.03564 2.81 544.8 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 23.19 785.83 651.85 0.53 2.58 2.50 77670 4.438 1.990
NC‐10C Power Generator Diesel 4 0.01206 2.81 184.4 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 6.28 212.76 176.48 0.14 0.70 0.68 21034 1.202 0.539
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00618 2.48 107.1 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 2.41 81.70 67.77 0.05 0.27 0.26 8078 0.462 0.207
A/M32C‐17 Mobile A/C Diesel 3 0.00139 5.88 10.1 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.42 5.57 8.23 0.01 0.06 0.06 1811 0.103 0.046
A/U47A‐5 Jet Start Unit JP‐5 3 0.08440 10.80 335.5 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 30.75 404.17 597.46 0.90 4.39 4.26 110357 6.306 2.827
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00133 2.46 23.2 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 0.70 23.60 19.58 0.02 0.08 0.08 2318 0.132 0.059
A/S32A‐37 Tow Tractor  Diesel 1 0.00078 2.43 13.7 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.19 5.63 4.73 0.00 0.02 0.02 338 0.019 0.009
A/M42M‐2A Light Cart Diesel 4 0.00824 1.02 348.0 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 2.27 61.85 109.14 0.05 0.36 0.35 14369 0.821 0.368
A/S32A‐30A Tow Tractor  Diesel 7 0.01424 2.00 305.7 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 7.24 196.81 347.31 0.15 1.16 1.12 43445 2.483 1.113
A/S32A‐42 Tow Tractor  Diesel 11 0.04359 3.00 624.0 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 39.22 1329.13 1102.52 0.89 4.36 4.23 208995 11.943 5.354

Total in Tons/Year 0.06 1.55 1.54 0.001 0.01 0.01
Total in Metric Tons/Year 488 0.03 0.01

493CO2e in metric tons/year

Emission Factors Emissions per year

Emission Factors Emissions per year

Emission Factors Emissions per year

CO2e in metric tons/year

Emission Factors Emissions per year

CO2e in metric tons/year

CO2e in metric tons/year
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Table 5. 2019 GSE Total LTO 22,740

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.03173 2.81 485.1 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 20.64 699.60 580.32 0.47 2.29 2.22 69147 3.951 1.771
NC‐10C Power Generator Diesel 4 0.01074 2.81 164.2 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 5.59 189.41 157.12 0.13 0.62 0.60 18726 1.070 0.480
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00550 2.48 95.3 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 2.15 72.74 60.34 0.05 0.24 0.23 7192 0.411 0.184
A/M32C‐17 Mobile A/C Diesel 3 0.00123 5.88 9.0 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.38 4.96 7.33 0.01 0.05 0.05 1612 0.092 0.041
A/U47A‐5 Jet Start Unit JP‐5 3 0.07513 10.80 298.7 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 27.38 359.81 531.90 0.80 3.91 3.79 98246 5.614 2.517
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00118 2.46 20.7 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 0.62 21.01 17.43 0.01 0.07 0.07 2064 0.118 0.053
A/S32A‐37 Tow Tractor  Diesel 1 0.00069 2.43 12.2 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.17 5.01 4.21 0.00 0.02 0.02 301 0.017 0.008
A/M42M‐2A Light Cart Diesel 4 0.00734 1.02 309.8 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 2.02 55.06 97.16 0.04 0.32 0.31 12792 0.731 0.328
A/S32A‐30A Tow Tractor  Diesel 7 0.01268 2.00 272.2 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 6.44 175.21 309.20 0.13 1.03 1.00 38677 2.210 0.991
A/S32A‐42 Tow Tractor  Diesel 11 0.03881 3.00 555.5 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 34.92 1183.27 981.54 0.80 3.88 3.76 186060 10.632 4.766

Total in Tons/Year 0.05 1.38 1.37 0.001 0.01 0.01
Total in Metric Tons/Year 435 0.02 0.01
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Table 6. 2020 GSE Total LTO 24,045

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.03355 2.81 512.9 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 21.83 739.74 613.62 0.50 2.43 2.35 73115 4.178 1.873
NC‐10C Power Generator Diesel 4 0.01136 2.81 173.6 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 5.91 200.28 166.13 0.13 0.66 0.64 19801 1.131 0.507
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00582 2.48 100.8 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 2.27 76.91 63.80 0.05 0.25 0.24 7604 0.435 0.195
A/M32C‐17 Mobile A/C Diesel 3 0.00130 5.88 9.5 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.40 5.24 7.75 0.01 0.06 0.06 1705 0.097 0.044
A/U47A‐5 Jet Start Unit JP‐5 3 0.07945 10.80 315.8 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 28.95 380.46 562.42 0.85 4.14 4.01 103885 5.936 2.661
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00125 2.46 21.8 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 0.66 22.22 18.43 0.01 0.07 0.07 2182 0.125 0.056
A/S32A‐37 Tow Tractor  Diesel 1 0.00073 2.43 12.9 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.18 5.30 4.45 0.00 0.02 0.02 318 0.018 0.008
A/M42M‐2A Light Cart Diesel 4 0.00776 1.02 327.6 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 2.14 58.22 102.74 0.04 0.34 0.33 13526 0.773 0.346
A/S32A‐30A Tow Tractor  Diesel 7 0.01340 2.00 287.8 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 6.81 185.27 326.94 0.14 1.09 1.06 40897 2.337 1.048
A/S32A‐42 Tow Tractor  Diesel 11 0.04103 3.00 587.4 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 36.92 1251.18 1037.86 0.84 4.10 3.98 196738 11.242 5.040

Total in Tons/Year 0.05 1.46 1.45 0.001 0.01 0.01
Total in Metric Tons/Year 460 0.03 0.01
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Table 7. 2021 GSE Total LTO 38,516

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.05374 2.81 821.6 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 34.97 1184.95 982.92 0.80 3.89 3.77 117118 6.692 3.000
NC‐10C Power Generator Diesel 4 0.01819 2.81 278.0 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 9.47 320.81 266.12 0.22 1.05 1.02 31717 1.812 0.812
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00932 2.48 161.4 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 3.64 123.20 102.19 0.08 0.40 0.39 12181 0.696 0.312
A/M32C‐17 Mobile A/C Diesel 3 0.00209 5.88 15.2 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.64 8.39 12.41 0.02 0.09 0.09 2731 0.156 0.070
A/U47A‐5 Jet Start Unit JP‐5 3 0.12726 10.80 505.9 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 46.37 609.44 900.91 1.36 6.62 6.43 166405 9.509 4.263
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00201 2.46 35.0 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.05 35.59 29.52 0.02 0.12 0.11 3496 0.200 0.090
A/S32A‐37 Tow Tractor  Diesel 1 0.00117 2.43 20.6 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.28 8.49 7.14 0.01 0.03 0.03 510 0.029 0.013
A/M42M‐2A Light Cart Diesel 4 0.01243 1.02 524.7 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 3.43 93.26 164.57 0.07 0.55 0.53 21667 1.238 0.555
A/S32A‐30A Tow Tractor  Diesel 7 0.02147 2.00 461.0 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 10.91 296.77 523.71 0.22 1.75 1.69 65510 3.743 1.678
A/S32A‐42 Tow Tractor  Diesel 11 0.06573 3.00 940.9 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 59.14 2004.18 1662.48 1.35 6.57 6.37 315141 18.008 8.073

Total in Tons/Year 0.08 2.34 2.33 0.002 0.01 0.01
Total in Metric Tons/Year 736 0.04 0.02
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Table 8. 2022 GSE Total LTO 41,657

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.05812 2.81 888.6 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 37.82 1281.58 1063.08 0.86 4.20 4.08 126669 7.238 3.245
NC‐10C Power Generator Diesel 4 0.01968 2.81 300.7 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 10.24 346.98 287.82 0.23 1.14 1.10 34304 1.960 0.879
A/M27T‐5 Hyd. Power Supply Diesel 3 0.01007 2.48 174.6 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 3.93 133.25 110.53 0.09 0.44 0.42 13174 0.753 0.337
A/M32C‐17 Mobile A/C Diesel 3 0.00226 5.88 16.5 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.69 9.08 13.42 0.02 0.10 0.10 2954 0.169 0.076
A/U47A‐5 Jet Start Unit JP‐5 3 0.13764 10.80 547.1 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 50.15 659.14 974.38 1.47 7.16 6.95 179976 10.284 4.610
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00217 2.46 37.8 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.14 38.49 31.93 0.03 0.13 0.12 3781 0.216 0.097
A/S32A‐37 Tow Tractor  Diesel 1 0.00127 2.43 22.3 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.31 9.18 7.72 0.01 0.03 0.03 551 0.032 0.014
A/M42M‐2A Light Cart Diesel 4 0.01344 1.02 567.5 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 3.71 100.86 177.99 0.08 0.59 0.58 23434 1.339 0.600
A/S32A‐30A Tow Tractor  Diesel 7 0.02322 2.00 498.6 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 11.80 320.97 566.42 0.24 1.89 1.83 70852 4.049 1.815
A/S32A‐42 Tow Tractor  Diesel 11 0.07109 3.00 1017.6 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 63.96 2167.62 1798.06 1.46 7.11 6.89 340840 19.477 8.731

Total in Tons/Year 0.09 2.53 2.52 0.002 0.01 0.01
Total in Metric Tons/Year 797 0.05 0.02
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Emission Factors Emissions per year

Emission Factors Emissions per year

Emission Factors Emissions per year

CO2e in metric tons/year

CO2e in metric tons/year

CO2e in metric tons/year

Emission Factors Emissions per year

CO2e in metric tons/year
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Table 9. 2023 GSE Total LTO 52,119

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.07272 2.81 1111.7 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 47.31 1603.44 1330.07 1.08 5.26 5.10 158482 9.056 4.060
NC‐10C Power Generator Diesel 4 0.02462 2.81 376.2 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 12.81 434.12 360.11 0.29 1.42 1.38 42919 2.453 1.099
A/M27T‐5 Hyd. Power Supply Diesel 3 0.01261 2.48 218.5 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 4.92 166.71 138.29 0.11 0.55 0.53 16483 0.942 0.422
A/M32C‐17 Mobile A/C Diesel 3 0.00283 5.88 20.6 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.86 11.36 16.79 0.03 0.12 0.12 3696 0.211 0.095
A/U47A‐5 Jet Start Unit JP‐5 3 0.17220 10.80 684.5 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 62.75 824.68 1219.09 1.84 8.96 8.69 225176 12.867 5.768
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00271 2.46 47.3 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.42 48.16 39.95 0.03 0.16 0.15 4730 0.270 0.121
A/S32A‐37 Tow Tractor  Diesel 1 0.00158 2.43 27.9 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.38 11.48 9.66 0.01 0.04 0.04 690 0.039 0.018
A/M42M‐2A Light Cart Diesel 4 0.01682 1.02 710.0 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 4.64 126.19 222.69 0.10 0.74 0.72 29319 1.675 0.751
A/S32A‐30A Tow Tractor  Diesel 7 0.02905 2.00 623.8 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 14.76 401.58 708.67 0.30 2.36 2.29 88646 5.066 2.271
A/S32A‐42 Tow Tractor  Diesel 11 0.08894 3.00 1273.1 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 80.03 2712.01 2249.63 1.82 8.89 8.63 426441 24.368 10.924

Total in Tons/Year 0.11 3.17 3.15 0.003 0.01 0.01
Total in Metric Tons/Year 997 0.06 0.03

1006

Table 10. 2024 GSE Total LTO 57,097

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.07272 2.81 1111.7 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 47.31 1603.44 1330.07 1.08 5.26 5.10 158482 9.056 4.060
NC‐10C Power Generator Diesel 4 0.02462 2.81 376.2 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 12.81 434.12 360.11 0.29 1.42 1.38 42919 2.453 1.099
A/M27T‐5 Hyd. Power Supply Diesel 3 0.01261 2.48 218.5 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 4.92 166.71 138.29 0.11 0.55 0.53 16483 0.942 0.422
A/M32C‐17 Mobile A/C Diesel 3 0.00283 5.88 20.6 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.86 11.36 16.79 0.03 0.12 0.12 3696 0.211 0.095
A/U47A‐5 Jet Start Unit JP‐5 3 0.17220 10.80 684.5 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 62.75 824.68 1219.09 1.84 8.96 8.69 225176 12.867 5.768
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00271 2.46 47.3 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.42 48.16 39.95 0.03 0.16 0.15 4730 0.270 0.121
A/S32A‐37 Tow Tractor  Diesel 1 0.00158 2.43 27.9 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.38 11.48 9.66 0.01 0.04 0.04 690 0.039 0.018
A/M42M‐2A Light Cart Diesel 4 0.01682 1.02 710.0 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 4.64 126.19 222.69 0.10 0.74 0.72 29319 1.675 0.751
A/S32A‐30A Tow Tractor  Diesel 7 0.02905 2.00 623.8 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 14.76 401.58 708.67 0.30 2.36 2.29 88646 5.066 2.271
A/S32A‐42 Tow Tractor  Diesel 11 0.08894 3.00 1273.1 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 80.03 2712.01 2249.63 1.82 8.89 8.63 426441 24.368 10.924

Total in Tons/Year 0.11 3.17 3.15 0.003 0.01 0.01
Total in Metric Tons/Year 997 0.06 0.03

1006

Table 11. 2025 GSE Total LTO 62,485

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.08718 2.81 1332.8 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 56.73 1922.35 1594.61 1.29 6.30 6.11 190002 10.857 4.867
NC‐10C Power Generator Diesel 4 0.02951 2.81 451.1 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 15.36 520.46 431.73 0.35 1.71 1.66 51455 2.940 1.318
A/M27T‐5 Hyd. Power Supply Diesel 3 0.01511 2.48 261.9 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 5.90 199.87 165.79 0.13 0.66 0.64 19761 1.129 0.506
A/M32C‐17 Mobile A/C Diesel 3 0.00339 5.88 24.7 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 1.04 13.62 20.13 0.03 0.15 0.14 4431 0.253 0.113
A/U47A‐5 Jet Start Unit JP‐5 3 0.20645 10.80 820.7 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 75.23 988.70 1461.55 2.20 10.75 10.42 269962 15.426 6.915
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00325 2.46 56.7 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.70 57.74 47.90 0.04 0.19 0.18 5671 0.324 0.145
A/S32A‐37 Tow Tractor  Diesel 1 0.00190 2.43 33.5 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.46 13.77 11.58 0.01 0.05 0.05 827 0.047 0.021
A/M42M‐2A Light Cart Diesel 4 0.02016 1.02 851.2 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 5.56 151.29 266.98 0.11 0.89 0.86 35150 2.009 0.900
A/S32A‐30A Tow Tractor  Diesel 7 0.03483 2.00 747.9 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 17.70 481.45 849.62 0.36 2.83 2.75 106277 6.073 2.722
A/S32A‐42 Tow Tractor  Diesel 11 0.10663 3.00 1526.4 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 95.94 3251.40 2697.07 2.19 10.66 10.34 511257 29.215 13.096

Total in Tons/Year 0.14 3.80 3.77 0.003 0.02 0.02
Total in Metric Tons/Year 1195 0.07 0.03

1206

Table 12. 2026 GSE Total LTO 71,982

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.10043 2.81 1535.4 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 65.35 2214.53 1836.97 1.49 7.26 7.04 218881 12.507 5.607
NC‐10C Power Generator Diesel 4 0.03400 2.81 519.6 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 17.69 599.57 497.35 0.40 1.97 1.91 59276 3.387 1.518
A/M27T‐5 Hyd. Power Supply Diesel 3 0.01741 2.48 301.7 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 6.79 230.24 190.99 0.15 0.75 0.73 22764 1.301 0.583
A/M32C‐17 Mobile A/C Diesel 3 0.00390 5.88 28.5 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 1.19 15.69 23.19 0.03 0.17 0.17 5104 0.292 0.131
A/U47A‐5 Jet Start Unit JP‐5 3 0.23783 10.80 945.4 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 86.66 1138.97 1683.69 2.54 12.38 12.01 310993 17.771 7.966
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00375 2.46 65.4 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.96 66.51 55.17 0.04 0.22 0.21 6533 0.373 0.167
A/S32A‐37 Tow Tractor  Diesel 1 0.00219 2.43 38.6 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.53 15.86 13.34 0.01 0.06 0.06 953 0.054 0.024
A/M42M‐2A Light Cart Diesel 4 0.02323 1.02 980.6 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 6.41 174.29 307.56 0.13 1.03 0.99 40492 2.314 1.037
A/S32A‐30A Tow Tractor  Diesel 7 0.04013 2.00 861.6 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 20.39 554.63 978.75 0.42 3.26 3.16 122430 6.996 3.136
A/S32A‐42 Tow Tractor  Diesel 11 0.12284 3.00 1758.4 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 110.53 3745.58 3106.99 2.52 12.28 11.91 588962 33.655 15.087

Total in Tons/Year 0.16 4.38 4.35 0.004 0.02 0.02
Total in Metric Tons/Year 1376 0.08 0.04

1389

Table 13. 2027‐2028 GSE Total LTO 73,882

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.10308 2.81 1575.9 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 67.07 2272.98 1885.46 1.53 7.45 7.23 224658 12.838 5.755
NC‐10C Power Generator Diesel 4 0.03490 2.81 533.3 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 18.16 615.39 510.47 0.41 2.02 1.96 60840 3.477 1.558
A/M27T‐5 Hyd. Power Supply Diesel 3 0.01787 2.48 309.7 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 6.97 236.32 196.03 0.16 0.77 0.75 23365 1.335 0.599
A/M32C‐17 Mobile A/C Diesel 3 0.00401 5.88 29.2 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 1.23 16.10 23.80 0.04 0.18 0.17 5239 0.299 0.134
A/U47A‐5 Jet Start Unit JP‐5 3 0.24411 10.80 970.3 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 88.95 1169.03 1728.14 2.60 12.71 12.33 319201 18.240 8.177
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00385 2.46 67.1 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 2.01 68.27 56.63 0.05 0.22 0.22 6706 0.383 0.172
A/S32A‐37 Tow Tractor  Diesel 1 0.00224 2.43 39.6 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.54 16.28 13.69 0.01 0.06 0.06 978 0.056 0.025
A/M42M‐2A Light Cart Diesel 4 0.02384 1.02 1006.5 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 6.58 178.89 315.68 0.13 1.05 1.02 41561 2.375 1.065
A/S32A‐30A Tow Tractor  Diesel 7 0.04119 2.00 884.3 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 20.93 569.27 1004.59 0.43 3.35 3.25 125662 7.181 3.219
A/S32A‐42 Tow Tractor  Diesel 11 0.12608 3.00 1804.8 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 113.44 3844.45 3189.00 2.58 12.60 12.23 604508 34.543 15.485

Total in Tons/Year 0.16 4.49 4.46 0.004 0.02 0.02
Total in Metric Tons/Year 1413 0.08 0.04

1426

Emission Factors Emissions per year

Emission Factors Emissions per year

CO2e in metric tons/year

CO2e in metric tons/year

CO2e in metric tons/year

CO2e in metric tons/year

Emission Factors Emissions per year

Emission Factors Emissions per year

Emission Factors Emissions per year

CO2e in metric tons/year
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Alternative 2

Table 14. 2016 GSE Total LTO 45,874

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.06401 2.81 978.5 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 41.65 1411.31 1170.70 0.95 4.63 4.49 139492 7.971 3.573
NC‐10C Power Generator Diesel 4 0.02167 2.81 331.2 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 11.28 382.10 316.96 0.26 1.25 1.22 37776 2.159 0.968
A/M27T‐5 Hyd. Power Supply Diesel 3 0.01109 2.48 192.3 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 4.33 146.73 121.72 0.10 0.48 0.47 14508 0.829 0.372
A/M32C‐17 Mobile A/C Diesel 3 0.00249 5.88 18.2 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.76 10.00 14.78 0.02 0.11 0.11 3253 0.186 0.083
A/U47A‐5 Jet Start Unit JP‐5 3 0.15157 10.80 602.5 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 55.23 725.86 1073.01 1.62 7.89 7.65 198195 11.325 5.077
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00239 2.46 41.7 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.25 42.39 35.16 0.03 0.14 0.13 4164 0.238 0.107
A/S32A‐37 Tow Tractor  Diesel 1 0.00139 2.43 24.6 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.34 10.11 8.50 0.01 0.04 0.04 607 0.035 0.016
A/M42M‐2A Light Cart Diesel 4 0.01480 1.02 624.9 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 4.08 111.07 196.01 0.08 0.65 0.63 25806 1.475 0.661
A/S32A‐30A Tow Tractor  Diesel 7 0.02557 2.00 549.1 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 12.99 353.46 623.76 0.27 2.08 2.02 78025 4.459 1.999
A/S32A‐42 Tow Tractor  Diesel 11 0.07829 3.00 1120.6 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 70.44 2387.05 1980.08 1.60 7.83 7.59 375344 21.448 9.615

Total in Tons/Year 0.10 2.79 2.77 0.002 0.01 0.01
Total in Metric Tons/Year 877 0.05 0.02

885

Table 15.  2017 GSE Total LTO 25,097

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.03502 2.81 535.3 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 22.78 772.11 640.47 0.52 2.53 2.46 76314 4.361 1.955
NC‐10C Power Generator Diesel 4 0.01185 2.81 181.2 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 6.17 209.04 173.40 0.14 0.69 0.66 20667 1.181 0.529
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00607 2.48 105.2 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 2.37 80.28 66.59 0.05 0.26 0.26 7937 0.454 0.203
A/M32C‐17 Mobile A/C Diesel 3 0.00136 5.88 9.9 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.42 5.47 8.09 0.01 0.06 0.06 1780 0.102 0.046
A/U47A‐5 Jet Start Unit JP‐5 3 0.08292 10.80 329.6 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 30.21 397.11 587.03 0.88 4.32 4.19 108430 6.196 2.778
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00131 2.46 22.8 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 0.68 23.19 19.24 0.02 0.08 0.07 2278 0.130 0.058
A/S32A‐37 Tow Tractor  Diesel 1 0.00076 2.43 13.4 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.18 5.53 4.65 0.00 0.02 0.02 332 0.019 0.009
A/M42M‐2A Light Cart Diesel 4 0.00810 1.02 341.9 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 2.23 60.77 107.23 0.05 0.36 0.35 14118 0.807 0.362
A/S32A‐30A Tow Tractor  Diesel 7 0.01399 2.00 300.4 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 7.11 193.37 341.25 0.15 1.14 1.10 42686 2.439 1.093
A/S32A‐42 Tow Tractor  Diesel 11 0.04283 3.00 613.1 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 38.54 1305.92 1083.27 0.88 4.28 4.15 205345 11.734 5.260

Total in Tons/Year 0.06 1.53 1.52 0.001 0.01 0.01
Total in Metric Tons/Year 480 0.03 0.01

484

Table 16. 2018 GSE Total LTO 24,289

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.03389 2.81 518.1 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 22.05 747.25 619.85 0.50 2.45 2.38 73857 4.220 1.892
NC‐10C Power Generator Diesel 4 0.01147 2.81 175.3 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 5.97 202.31 167.82 0.14 0.66 0.64 20001 1.143 0.512
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00587 2.48 101.8 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 2.29 77.69 64.45 0.05 0.25 0.25 7681 0.439 0.197
A/M32C‐17 Mobile A/C Diesel 3 0.00132 5.88 9.6 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.40 5.29 7.83 0.01 0.06 0.06 1722 0.098 0.044
A/U47A‐5 Jet Start Unit JP‐5 3 0.08025 10.80 319.0 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 29.24 384.32 568.13 0.86 4.18 4.05 104939 5.996 2.688
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00126 2.46 22.1 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 0.66 22.44 18.62 0.02 0.07 0.07 2205 0.126 0.056
A/S32A‐37 Tow Tractor  Diesel 1 0.00074 2.43 13.0 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.18 5.35 4.50 0.00 0.02 0.02 321 0.018 0.008
A/M42M‐2A Light Cart Diesel 4 0.00784 1.02 330.9 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 2.16 58.81 103.78 0.04 0.35 0.34 13663 0.781 0.350
A/S32A‐30A Tow Tractor  Diesel 7 0.01354 2.00 290.7 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 6.88 187.15 330.26 0.14 1.10 1.07 41312 2.361 1.058
A/S32A‐42 Tow Tractor  Diesel 11 0.04145 3.00 593.3 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 37.29 1263.88 1048.40 0.85 4.14 4.02 198734 11.356 5.091

Total in Tons/Year 0.05 1.48 1.47 0.001 0.01 0.01
Total in Metric Tons/Year 464 0.03 0.01

469

Table 17. 2019 GSE Total LTO 21,995

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.03069 2.81 469.2 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 19.97 676.68 561.31 0.45 2.22 2.15 66882 3.822 1.713
NC‐10C Power Generator Diesel 4 0.01039 2.81 158.8 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 5.41 183.21 151.97 0.12 0.60 0.58 18112 1.035 0.464
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00532 2.48 92.2 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 2.08 70.35 58.36 0.05 0.23 0.22 6956 0.397 0.178
A/M32C‐17 Mobile A/C Diesel 3 0.00119 5.88 8.7 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.36 4.79 7.09 0.01 0.05 0.05 1560 0.089 0.040
A/U47A‐5 Jet Start Unit JP‐5 3 0.07267 10.80 288.9 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 26.48 348.03 514.47 0.78 3.78 3.67 95028 5.430 2.434
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00115 2.46 20.0 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 0.60 20.32 16.86 0.01 0.07 0.06 1996 0.114 0.051
A/S32A‐37 Tow Tractor  Diesel 1 0.00067 2.43 11.8 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.16 4.85 4.07 0.00 0.02 0.02 291 0.017 0.007
A/M42M‐2A Light Cart Diesel 4 0.00710 1.02 299.6 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 1.96 53.26 93.98 0.04 0.31 0.30 12373 0.707 0.317
A/S32A‐30A Tow Tractor  Diesel 7 0.01226 2.00 263.3 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 6.23 169.47 299.07 0.13 1.00 0.97 37410 2.138 0.958
A/S32A‐42 Tow Tractor  Diesel 11 0.03753 3.00 537.3 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 33.77 1144.51 949.38 0.77 3.75 3.64 179965 10.284 4.610

Total in Tons/Year 0.05 1.34 1.33 0.001 0.01 0.01
Total in Metric Tons/Year 421 0.02 0.01

424

Table 18. 2020 GSE Total LTO 22,674

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.03164 2.81 483.7 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 20.58 697.57 578.64 0.47 2.29 2.22 68946 3.940 1.766
NC‐10C Power Generator Diesel 4 0.01071 2.81 163.7 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 5.57 188.86 156.66 0.13 0.62 0.60 18672 1.067 0.478
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00548 2.48 95.0 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 2.14 72.53 60.16 0.05 0.24 0.23 7171 0.410 0.184
A/M32C‐17 Mobile A/C Diesel 3 0.00123 5.88 9.0 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.38 4.94 7.31 0.01 0.05 0.05 1608 0.092 0.041
A/U47A‐5 Jet Start Unit JP‐5 3 0.07492 10.80 297.8 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 27.30 358.77 530.36 0.80 3.90 3.78 97961 5.598 2.509
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00118 2.46 20.6 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 0.62 20.95 17.38 0.01 0.07 0.07 2058 0.118 0.053
A/S32A‐37 Tow Tractor  Diesel 1 0.00069 2.43 12.1 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.17 5.00 4.20 0.00 0.02 0.02 300 0.017 0.008
A/M42M‐2A Light Cart Diesel 4 0.00732 1.02 308.9 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 2.02 54.90 96.88 0.04 0.32 0.31 12755 0.729 0.327
A/S32A‐30A Tow Tractor  Diesel 7 0.01264 2.00 271.4 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 6.42 174.70 308.30 0.13 1.03 1.00 38565 2.204 0.988
A/S32A‐42 Tow Tractor  Diesel 11 0.03869 3.00 553.9 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 34.81 1179.84 978.69 0.79 3.87 3.75 185520 10.601 4.752

Total in Tons/Year 0.05 1.38 1.37 0.001 0.01 0.01
Total in Metric Tons/Year 434 0.02 0.01

438

Emissions per year

CO2e in metric tons/year

Emission Factors Emissions per year

Emission Factors Emissions per year

CO2e in metric tons/year

Emission Factors

CO2e in metric tons/year

Emission Factors Emissions per year

CO2e in metric tons/year

Emission Factors Emissions per year

CO2e in metric tons/year
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Table 19. 2021 GSE Total LTO 26,325

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.03673 2.81 561.5 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 23.90 809.89 671.81 0.54 2.66 2.58 80048 4.574 2.050
NC‐10C Power Generator Diesel 4 0.01243 2.81 190.0 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 6.47 219.27 181.89 0.15 0.72 0.70 21678 1.239 0.555
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00637 2.48 110.3 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 2.48 84.20 69.85 0.06 0.28 0.27 8325 0.476 0.213
A/M32C‐17 Mobile A/C Diesel 3 0.00143 5.88 10.4 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.44 5.74 8.48 0.01 0.06 0.06 1867 0.107 0.048
A/U47A‐5 Jet Start Unit JP‐5 3 0.08698 10.80 345.7 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 31.69 416.54 615.75 0.93 4.53 4.39 113735 6.499 2.913
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00137 2.46 23.9 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 0.72 24.33 20.18 0.02 0.08 0.08 2389 0.137 0.061
A/S32A‐37 Tow Tractor  Diesel 1 0.00080 2.43 14.1 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.19 5.80 4.88 0.00 0.02 0.02 348 0.020 0.009
A/M42M‐2A Light Cart Diesel 4 0.00849 1.02 358.6 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 2.34 63.74 112.48 0.05 0.37 0.36 14809 0.846 0.379
A/S32A‐30A Tow Tractor  Diesel 7 0.01467 2.00 315.1 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 7.46 202.84 357.95 0.15 1.19 1.16 44775 2.559 1.147
A/S32A‐42 Tow Tractor  Diesel 11 0.04492 3.00 643.1 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 40.42 1369.82 1136.28 0.92 4.49 4.36 215393 12.308 5.517

Total in Tons/Year 0.06 1.60 1.59 0.001 0.01 0.01
Total in Metric Tons/Year 503 0.03 0.01

508

Table 20. 2022 GSE Total LTO 27,896

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.03892 2.81 595.0 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 25.32 858.22 711.90 0.58 2.81 2.73 84825 4.847 2.173
NC‐10C Power Generator Diesel 4 0.01318 2.81 201.4 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 6.86 232.36 192.74 0.16 0.76 0.74 22972 1.313 0.588
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00675 2.48 116.9 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 2.63 89.23 74.02 0.06 0.29 0.28 8822 0.504 0.226
A/M32C‐17 Mobile A/C Diesel 3 0.00151 5.88 11.0 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.46 6.08 8.99 0.01 0.07 0.06 1978 0.113 0.051
A/U47A‐5 Jet Start Unit JP‐5 3 0.09217 10.80 366.4 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 33.58 441.40 652.50 0.98 4.80 4.65 120522 6.887 3.087
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00145 2.46 25.3 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 0.76 25.78 21.38 0.02 0.08 0.08 2532 0.145 0.065
A/S32A‐37 Tow Tractor  Diesel 1 0.00085 2.43 14.9 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.20 6.15 5.17 0.00 0.02 0.02 369 0.021 0.009
A/M42M‐2A Light Cart Diesel 4 0.00900 1.02 380.0 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 2.48 67.54 119.19 0.05 0.40 0.39 15693 0.897 0.402
A/S32A‐30A Tow Tractor  Diesel 7 0.01555 2.00 333.9 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 7.90 214.94 379.31 0.16 1.26 1.23 47447 2.711 1.215
A/S32A‐42 Tow Tractor  Diesel 11 0.04761 3.00 681.4 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 42.83 1451.57 1204.09 0.98 4.76 4.62 228247 13.043 5.847

Total in Tons/Year 0.06 1.70 1.68 0.002 0.01 0.01
Total in Metric Tons/Year 533 0.03 0.01

538

Table 21. 2023 GSE Total LTO 32,142

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.04485 2.81 685.6 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 29.18 988.85 820.26 0.66 3.24 3.14 97736 5.585 2.504
NC‐10C Power Generator Diesel 4 0.01518 2.81 232.0 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 7.90 267.72 222.08 0.18 0.88 0.85 26468 1.512 0.678
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00777 2.48 134.7 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 3.03 102.81 85.28 0.07 0.34 0.33 10165 0.581 0.260
A/M32C‐17 Mobile A/C Diesel 3 0.00174 5.88 12.7 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.53 7.01 10.36 0.02 0.08 0.07 2279 0.130 0.058
A/U47A‐5 Jet Start Unit JP‐5 3 0.10620 10.80 422.1 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 38.70 508.58 751.82 1.13 5.53 5.36 138867 7.935 3.557
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00167 2.46 29.2 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 0.88 29.70 24.64 0.02 0.10 0.09 2917 0.167 0.075
A/S32A‐37 Tow Tractor  Diesel 1 0.00098 2.43 17.2 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.24 7.08 5.95 0.01 0.03 0.03 425 0.024 0.011
A/M42M‐2A Light Cart Diesel 4 0.01037 1.02 437.9 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 2.86 77.82 137.34 0.06 0.46 0.44 18081 1.033 0.463
A/S32A‐30A Tow Tractor  Diesel 7 0.01792 2.00 384.7 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 9.11 247.66 437.04 0.19 1.46 1.41 54669 3.124 1.400
A/S32A‐42 Tow Tractor  Diesel 11 0.05485 3.00 785.2 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 49.35 1672.51 1387.36 1.12 5.48 5.32 262988 15.028 6.737

Total in Tons/Year 0.07 1.95 1.94 0.002 0.01 0.01
Total in Metric Tons/Year 615 0.04 0.02

620

Table 22. 2024 GSE Total LTO 34,604

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.04828 2.81 738.1 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 31.41 1064.59 883.09 0.72 3.49 3.39 105223 6.013 2.695
NC‐10C Power Generator Diesel 4 0.01634 2.81 249.8 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 8.51 288.23 239.09 0.19 0.95 0.92 28496 1.628 0.730
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00837 2.48 145.0 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 3.27 110.69 91.81 0.07 0.36 0.35 10943 0.625 0.280
A/M32C‐17 Mobile A/C Diesel 3 0.00188 5.88 13.7 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.57 7.54 11.15 0.02 0.08 0.08 2454 0.140 0.063
A/U47A‐5 Jet Start Unit JP‐5 3 0.11433 10.80 454.5 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 41.66 547.54 809.40 1.22 5.95 5.77 149504 8.543 3.830
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00180 2.46 31.4 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 0.94 31.98 26.52 0.02 0.10 0.10 3141 0.179 0.080
A/S32A‐37 Tow Tractor  Diesel 1 0.00105 2.43 18.5 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.25 7.63 6.41 0.01 0.03 0.03 458 0.026 0.012
A/M42M‐2A Light Cart Diesel 4 0.01116 1.02 471.4 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 3.08 83.78 147.86 0.06 0.49 0.48 19466 1.112 0.499
A/S32A‐30A Tow Tractor  Diesel 7 0.01929 2.00 414.2 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 9.80 266.63 470.52 0.20 1.57 1.52 58856 3.363 1.508
A/S32A‐42 Tow Tractor  Diesel 11 0.05905 3.00 845.3 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 53.13 1800.62 1493.63 1.21 5.90 5.73 283132 16.179 7.253

Total in Tons/Year 0.08 2.10 2.09 0.002 0.01 0.01
Total in Metric Tons/Year 662 0.04 0.02

668

Emission Factors Emissions per year

CO2e in metric tons/year

Emission Factors Emissions per year

CO2e in metric tons/year

Emission Factors Emissions per year

CO2e in metric tons/year

Emission Factors Emissions per year

CO2e in metric tons/year
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Table 23. 2025 GSE Total LTO 37,363

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.05213 2.81 797.0 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 33.92 1149.47 953.50 0.77 3.77 3.66 113612 6.492 2.910
NC‐10C Power Generator Diesel 4 0.01765 2.81 269.7 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 9.18 311.21 258.15 0.21 1.02 0.99 30768 1.758 0.788
A/M27T‐5 Hyd. Power Supply Diesel 3 0.00904 2.48 156.6 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 3.53 119.51 99.13 0.08 0.39 0.38 11816 0.675 0.303
A/M32C‐17 Mobile A/C Diesel 3 0.00203 5.88 14.8 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.62 8.14 12.04 0.02 0.09 0.09 2649 0.151 0.068
A/U47A‐5 Jet Start Unit JP‐5 3 0.12345 10.80 490.7 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 44.98 591.19 873.94 1.32 6.43 6.23 161424 9.224 4.135
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00195 2.46 33.9 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.02 34.53 28.64 0.02 0.11 0.11 3391 0.194 0.087
A/S32A‐37 Tow Tractor  Diesel 1 0.00113 2.43 20.0 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.27 8.23 6.92 0.01 0.03 0.03 495 0.028 0.013
A/M42M‐2A Light Cart Diesel 4 0.01206 1.02 509.0 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 3.33 90.46 159.64 0.07 0.53 0.52 21018 1.201 0.538
A/S32A‐30A Tow Tractor  Diesel 7 0.02083 2.00 447.2 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 10.58 287.88 508.03 0.22 1.69 1.64 63549 3.631 1.628
A/S32A‐42 Tow Tractor  Diesel 11 0.06376 3.00 912.7 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 57.37 1944.18 1612.71 1.31 6.37 6.18 305707 17.469 7.831

Total in Tons/Year 0.08 2.27 2.26 0.002 0.01 0.01
Total in Metric Tons/Year 714 0.04 0.02

721

Table 24. 2026 GSE Total LTO 43,095

Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.06013 2.81 919.2 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 39.12 1325.82 1099.78 0.89 4.35 4.22 131042 7.488 3.357
NC‐10C Power Generator Diesel 4 0.02035 2.81 311.1 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 10.59 358.96 297.76 0.24 1.18 1.14 35488 2.028 0.909
A/M27T‐5 Hyd. Power Supply Diesel 3 0.01042 2.48 180.6 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 4.07 137.85 114.34 0.09 0.45 0.44 13629 0.779 0.349
A/M32C‐17 Mobile A/C Diesel 3 0.00234 5.88 17.1 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.71 9.39 13.88 0.02 0.10 0.10 3056 0.175 0.078
A/U47A‐5 Jet Start Unit JP‐5 3 0.14239 10.80 566.0 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 51.88 681.89 1008.01 1.52 7.41 7.19 186189 10.639 4.769
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00224 2.46 39.1 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.18 39.82 33.03 0.03 0.13 0.13 3911 0.224 0.100
A/S32A‐37 Tow Tractor  Diesel 1 0.00131 2.43 23.1 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.32 9.50 7.98 0.01 0.04 0.03 570 0.033 0.015
A/M42M‐2A Light Cart Diesel 4 0.01390 1.02 587.1 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 3.84 104.34 184.14 0.08 0.61 0.60 24243 1.385 0.621
A/S32A‐30A Tow Tractor  Diesel 7 0.02402 2.00 515.8 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 12.21 332.05 585.97 0.25 1.95 1.89 73298 4.188 1.878
A/S32A‐42 Tow Tractor  Diesel 11 0.07354 3.00 1052.7 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 66.17 2242.45 1860.13 1.51 7.35 7.13 352606 20.149 9.032

Total in Tons/Year 0.10 2.62 2.60 0.002 0.01 0.01
Total in Metric Tons/Year 824 0.05 0.02

832

Table 25. 2027‐2028 GSE Total LTO 43,766

                                                                                                                                                                                                                                   Gallons Fuel per  2Estimated Annual hours 8Brake

Total Unit per Fuel Flow of operation per Unit Horsepower  Load
3VOCs 3CO 3NOx 7SO2

3PM10
4PM2.5

5CO2
6CH4

6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O
1Designation Type Fuel Type Items LTO Rate (gal/hr) (hr/yr) (BHP) Factor g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/bhp‐hr g/gal g/gal g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr kg/yr kg/yr

A/M32A‐108 Power Generator Diesel 5 0.06106 2.81 933.6 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 39.73 1346.46 1116.90 0.90 4.41 4.28 133082 7.605 3.409
NC‐10C Power Generator Diesel 4 0.02067 2.81 315.9 110 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 10.76 364.54 302.39 0.25 1.20 1.16 36040 2.059 0.923
A/M27T‐5 Hyd. Power Supply Diesel 3 0.01058 2.48 183.4 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 4.13 139.99 116.12 0.09 0.46 0.45 13841 0.791 0.355
A/M32C‐17 Mobile A/C Diesel 3 0.00237 5.88 17.3 232 0.39 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 0.73 9.54 14.10 0.02 0.10 0.10 3103 0.177 0.079
A/U47A‐5 Jet Start Unit JP‐5 3 0.14460 10.80 574.8 550 0.36 0.070 0.920 1.360 0.00205 0.010 0.010 10,150 0.58 0.26 52.69 692.51 1023.71 1.54 7.53 7.30 189088 10.805 4.844
A/M27T‐5A Hyd. Power Supply Diesel 4 0.00228 2.46 39.7 97 0.39 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 1.19 40.44 33.55 0.03 0.13 0.13 3972 0.227 0.102
A/S32A‐37 Tow Tractor  Diesel 1 0.00133 2.43 23.4 192 0.36 0.090 2.700 2.270 0.00205 0.010 0.010 10,150 0.58 0.26 0.32 9.64 8.11 0.01 0.04 0.03 579 0.033 0.015
A/M42M‐2A Light Cart Diesel 4 0.01412 1.02 596.2 19 0.39 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 3.90 105.97 187.00 0.08 0.62 0.60 24620 1.407 0.631
A/S32A‐30A Tow Tractor  Diesel 7 0.02440 2.00 523.9 42.6 0.36 0.100 2.720 4.800 0.00205 0.016 0.016 10,150 0.58 0.26 12.40 337.22 595.09 0.25 1.98 1.92 74439 4.254 1.907
A/S32A‐42 Tow Tractor  Diesel 11 0.07469 3.00 1069.1 80 0.36 0.090 3.050 2.530 0.00205 0.010 0.010 10,150 0.58 0.26 67.20 2277.36 1889.09 1.53 7.47 7.24 358096 20.463 9.173

Total in Tons/Year 0.10 2.66 2.64 0.002 0.01 0.01
Total in Metric Tons/Year 837 0.05 0.02

845

Emission Factors Emissions per year

Emission Factors Emissions per year

CO2e in metric tons/year

Emission Factors Emissions per year

CO2e in metric tons/year

CO2e in metric tons/year
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TAB S. GOVERNMENT OWNED VEHICLES EMISSIONS

Table 1.  Baseline GOV emissions 42,943 LTO Operations

3
VOCs

3
CO

3
NOx 3SO2

3PM10
3PM2.5

4,5CO2
4,6CH4

4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 9,340 1.74E‐03 1.17E‐02 1.29E‐02 2.74E‐05 5.03E‐04 4.13E‐04 12.0 731.5 0.0452 0.0871 32.48 218.45 240.04 0.51 9.40 7.71 13,663,642 844 1,627
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 8,694 6.64E‐04 6.14E‐03 6.02E‐04 1.07E‐05 9.26E‐05 6.02E‐05 20.0 438.9 0.0452 0.0871 28.84 266.95 26.16 0.47 4.02 2.61 19,077,896 1,965 3,786
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 46,817 6.64E‐04 6.14E‐03 6.02E‐04 1.07E‐05 9.26E‐05 6.02E‐05 15.0 585.2 0.0452 0.0871 341.72 3,162.58 309.96 5.51 47.68 30.98 301,353,226 23,277 44,855
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 7,351 1.74E‐03 1.17E‐02 1.29E‐02 2.74E‐05 5.03E‐04 4.13E‐04 15.0 585.2 0.0452 0.0871 12.78 85.97 94.46 0.20 3.70 3.03 4,301,560 332 640
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 4,260 1.74E‐03 1.17E‐02 1.29E‐02 2.74E‐05 5.03E‐04 4.13E‐04 14.0 627.0 0.0452 0.0871 7.41 49.82 54.74 0.12 2.14 1.76 2,670,868 193 371
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 57,278 6.64E‐04 6.14E‐03 6.02E‐04 1.07E‐05 9.26E‐05 6.02E‐05 20.0 438.9 0.0452 0.0871 152.03 1,407.00 137.90 2.45 21.21 13.78 100,551,529 10,356 19,956
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 37,238 1.74E‐03 1.17E‐02 1.29E‐02 2.74E‐05 5.03E‐04 4.13E‐04 16.0 548.6 0.0452 0.0871 259.01 1,741.91 1,914.07 4.08 74.93 61.47 81,714,136 6,733 12,974
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 16,581 1.74E‐03 1.17E‐02 1.29E‐02 2.74E‐05 5.03E‐04 4.13E‐04 16.0 548.6 0.0452 0.0871 57.67 387.81 426.14 0.91 16.68 13.69 18,192,466 1,499 2,888
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 48,915 6.64E‐04 6.14E‐03 6.02E‐04 1.07E‐05 9.26E‐05 6.02E‐05 16.0 548.6 0.0452 0.0871 227.20 2,102.74 206.09 3.66 31.70 20.60 187,841,243 15,477 29,823

Tons per Year 0.56 4.71 1.70 0.01 0.11 0.08
Metric Tons per Year 729 0.0607 0.1169

CO2e in metric tons/year 767
1
Vehicles from "Data call from TEC inc.xls"  Tom Holmac, NAFEC,  2 August 2011.  "El Centro Mileage.xls" and "Updated Contract Vehicles.xls"  Jeanette Williams 28 July 2011.

2Based on the oldest vehicle in the Vehicle Class
3Emission Factors from  onroadEF07_26.xls and onroadEFHHDT07_26.xls (SCAQMD 2009) 
4
Fuel consumption based on average fuel economy for vehicle type (www.fueleconomy.gov, 2005 model year for all) and applying Table D‐2 data (see below):

gasoline: HHV 0.125 MMBtu/gal diesel: HHV 0.138 MMBtu/gal
EF 70.22 kg CO2/MMBtu EF 73.96 kg CO2/MMBtu

8.7775 kg CO2/gal 10.20648 kg CO2/gal
5Emission Factors from Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document  (CEQ. 2010), Table D‐2
6Emission Factors from Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document  (CEQ. 2010), Table D‐4 (Tier 1)

Alternative 1
Assume # of vehicles will not change
EO 13514 requires a 2% reduction in fuel usage per year for vehicle fleets.  This will be reflected in the CO2 emissions indices by accounting for 2% additonal mpg (e.g. 16.32 mpg opposed to 16 mpg for 2017 7‐passenger vans)

Table 2.  2016 GOV Emissions 46,556 LTO Operations

3
VOCs

3
CO

3
NOx 3SO2

3PM10
3PM2.5

4,5CO2
4,6CH4

4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 10,126 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 12.2 717.1 0.0452 0.0871 32.71 218.83 237.53 0.56 9.44 7.67 14,522,774 915 1,764
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 9,425 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 20.4 430.3 0.0452 0.0871 29.81 271.36 26.23 0.50 4.43 2.89 20,277,462 2,130 4,105
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 50,756 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 15.3 573.7 0.0452 0.0871 353.16 3,214.78 310.75 5.98 52.44 34.23 320,301,485 25,236 48,629
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 7,969 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 15.3 573.7 0.0452 0.0871 12.87 86.11 93.47 0.22 3.71 3.02 4,572,030 360 694
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 4,618 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 14.3 614.7 0.0452 0.0871 7.46 49.90 54.17 0.13 2.15 1.75 2,838,805 209 402
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 62,097 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 20.4 430.3 0.0452 0.0871 157.12 1,430.22 138.25 2.66 23.33 15.23 106,873,931 11,227 21,635
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 40,371 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 16.3 537.8 0.0452 0.0871 260.83 1,744.90 1,894.02 4.47 75.26 61.15 86,852,095 7,299 14,065
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 17,976 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 16.3 537.8 0.0452 0.0871 58.07 388.48 421.68 0.99 16.76 13.61 19,336,358 1,625 3,131
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 53,030 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 16.3 537.8 0.0452 0.0871 234.81 2,137.45 206.61 3.98 34.86 22.76 199,652,182 16,779 32,333

Tons per Year 0.57 4.77 1.69 0.01 0.11 0.08
Metric Tons per Year 775 0.0658 0.1268

CO2e in metric tons/year 816

Table 3.  2017 GOV Emissions 26,292 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 5,718 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 12.5 703.1 0.0452 0.0871 18.47 123.58 134.14 0.32 5.33 4.33 8,040,765 517 996
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 5,323 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 20.8 421.8 0.0452 0.0871 16.83 153.25 14.81 0.29 2.50 1.63 11,226,939 1,203 2,318
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 28,664 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 15.6 562.4 0.0452 0.0871 199.44 1,815.51 175.49 3.38 29.61 19.33 177,340,016 14,252 27,463
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 4,501 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 15.6 562.4 0.0452 0.0871 7.27 48.63 52.79 0.12 2.10 1.70 2,531,377 203 392
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 2,608 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 14.6 602.6 0.0452 0.0871 4.21 28.18 30.59 0.07 1.22 0.99 1,571,749 118 227
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 35,069 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 20.8 421.8 0.0452 0.0871 88.73 807.70 78.07 1.50 13.17 8.60 59,172,454 6,340 12,218
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 22,799 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 16.6 527.3 0.0452 0.0871 147.30 985.42 1,069.62 2.52 42.50 34.53 48,087,045 4,122 7,943
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 10,152 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 16.6 527.3 0.0452 0.0871 32.79 219.39 238.14 0.56 9.46 7.69 10,705,882 918 1,768
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 29,948 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 16.6 527.3 0.0452 0.0871 132.60 1,207.10 116.68 2.25 19.69 12.85 110,540,609 9,476 18,260

Tons per Year 0.32 2.69 0.96 0.01 0.06 0.05
Metric Tons per Year 429 0.0371 0.0716

CO2e in metric tons/year 452

Annual Emissions (lb)

4Assumed Fuel 

Efficiency (for CO2) 

(mpg)

2
Model Year

1
Vehicle Class

1
Number of 

vehicles
1
mi/yr

Emission Factors
4
Assumed Fuel 

Efficiency (for CO2) 

(mpg)

4
Assumed Fuel 

Efficiency (for CO2) 

(mpg)

1Vehicle Class 2Model Year
1Number of 

vehicles
1mi/yr

Emission Factors Annual Emissions (lb)

1Vehicle Class 2Model Year
1Number of 

vehicles
1mi/yr

Emission Factors Annual Emissions (lb)
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Table 4.  2018 GOV Emissions 25,543 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 5,556 1.32E‐03 6.05E‐03 1.53E‐02 3.93E‐05 7.68E‐04 6.24E‐04 12.7 689.3 0.0452 0.0871 14.63 67.19 169.60 0.44 8.53 6.93 7,658,531 502 968
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 5,171 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 21.2 413.6 0.0452 0.0871 14.78 130.03 12.23 0.28 2.45 1.61 10,693,244 1,169 2,252
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 27,847 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 15.9 551.4 0.0452 0.0871 175.15 1,540.43 144.89 3.28 29.08 19.09 168,909,802 13,846 26,680
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 4,372 1.32E‐03 6.05E‐03 1.53E‐02 3.93E‐05 7.68E‐04 6.24E‐04 15.9 551.4 0.0452 0.0871 5.76 26.44 66.74 0.17 3.36 2.73 2,411,043 198 381
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 2,534 1.32E‐03 6.05E‐03 1.53E‐02 3.93E‐05 7.68E‐04 6.24E‐04 14.9 590.8 0.0452 0.0871 3.34 15.32 38.68 0.10 1.95 1.58 1,497,033 115 221
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 34,070 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 21.2 413.6 0.0452 0.0871 77.92 685.32 64.46 1.46 12.94 8.49 56,359,572 6,160 11,870
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 22,150 1.32E‐03 6.05E‐03 1.53E‐02 3.93E‐05 7.68E‐04 6.24E‐04 17.0 517.0 0.0452 0.0871 116.68 535.77 1,352.38 3.49 68.05 55.27 45,801,131 4,005 7,717
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 9,863 1.32E‐03 6.05E‐03 1.53E‐02 3.93E‐05 7.68E‐04 6.24E‐04 17.0 517.0 0.0452 0.0871 25.98 119.28 301.09 0.78 15.15 12.31 10,196,957 892 1,718
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 29,095 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 17.0 517.0 0.0452 0.0871 116.45 1,024.20 96.33 2.18 19.34 12.70 105,285,839 9,206 17,739

Tons per Year 0.28 2.07 1.12 0.01 0.08 0.06
Metric Tons per Year 409 0.0361 0.0695

CO2e in metric tons/year 431

Table 5.  2019 GOV Emissions 22,740 LTO Operations

3
VOCs

3
CO

3
NOx 3

SO2
3
PM10

3
PM2.5

4,5
CO2

4,6
CH4

4,6
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 4,946 1.20E‐03 5.65E‐03 1.39E‐02 4.03E‐05 7.02E‐04 5.61E‐04 13.0 675.8 0.0452 0.0871 11.89 55.93 137.41 0.40 6.94 5.55 6,684,422 447 862
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 4,604 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 21.6 405.5 0.0452 0.0871 12.58 108.61 10.06 0.25 2.19 1.44 9,333,142 1,040 2,005
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 24,791 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 16.2 540.6 0.0452 0.0871 149.04 1,286.68 119.22 2.92 25.97 17.07 147,425,713 12,326 23,753
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 3,893 1.20E‐03 5.65E‐03 1.39E‐02 4.03E‐05 7.02E‐04 5.61E‐04 16.2 540.6 0.0452 0.0871 4.68 22.01 54.07 0.16 2.73 2.18 2,104,376 176 339
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 2,256 1.20E‐03 5.65E‐03 1.39E‐02 4.03E‐05 7.02E‐04 5.61E‐04 15.2 579.2 0.0452 0.0871 2.71 12.76 31.34 0.09 1.58 1.27 1,306,621 102 196
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 30,331 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 21.6 405.5 0.0452 0.0871 66.31 572.43 53.04 1.30 11.55 7.59 49,191,048 5,484 10,567
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 19,719 1.20E‐03 5.65E‐03 1.39E‐02 4.03E‐05 7.02E‐04 5.61E‐04 17.3 506.8 0.0452 0.0871 94.84 445.99 1,095.68 3.18 55.37 44.24 39,975,563 3,565 6,870
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 8,780 1.20E‐03 5.65E‐03 1.39E‐02 4.03E‐05 7.02E‐04 5.61E‐04 17.3 506.8 0.0452 0.0871 21.11 99.29 243.94 0.71 12.33 9.85 8,899,979 794 1,530
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 25,902 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 17.3 506.8 0.0452 0.0871 99.10 855.49 79.26 1.94 17.27 11.35 91,894,252 8,196 15,793

Tons per Year 0.23 1.73 0.91 0.01 0.07 0.05
Metric Tons per Year 357 0.0321 0.0619

CO2e in metric tons/year 377

Table 6.  2020 GOV Emissions 24,045 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 5,230 1.11E‐03 5.32E‐03 1.27E‐02 3.96E‐05 6.46E‐04 5.09E‐04 13.2 662.5 0.0452 0.0871 11.57 55.67 133.33 0.41 6.75 5.32 6,929,438 473 911
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 4,868 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 22.1 397.5 0.0452 0.0871 12.77 108.13 9.86 0.26 2.32 1.53 9,675,246 1,100 2,120
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 26,214 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 16.6 530.0 0.0452 0.0871 151.28 1,281.01 116.80 3.09 27.54 18.11 152,829,568 13,034 25,116
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 4,116 1.11E‐03 5.32E‐03 1.27E‐02 3.96E‐05 6.46E‐04 5.09E‐04 16.6 530.0 0.0452 0.0871 4.55 21.91 52.47 0.16 2.66 2.10 2,181,512 186 359
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 2,385 1.11E‐03 5.32E‐03 1.27E‐02 3.96E‐05 6.46E‐04 5.09E‐04 15.5 567.9 0.0452 0.0871 2.64 12.70 30.41 0.09 1.54 1.21 1,354,515 108 208
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 32,072 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 22.1 397.5 0.0452 0.0871 67.30 569.91 51.96 1.38 12.25 8.06 50,994,134 5,799 11,174
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 20,851 1.11E‐03 5.32E‐03 1.27E‐02 3.96E‐05 6.46E‐04 5.09E‐04 17.7 496.9 0.0452 0.0871 92.26 443.90 1,063.18 3.30 53.86 42.46 41,440,858 3,770 7,264
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 9,284 1.11E‐03 5.32E‐03 1.27E‐02 3.96E‐05 6.46E‐04 5.09E‐04 17.7 496.9 0.0452 0.0871 20.54 98.83 236.70 0.73 11.99 9.45 9,226,205 839 1,617
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 27,389 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 17.7 496.9 0.0452 0.0871 100.58 851.72 77.66 2.06 18.31 12.04 95,262,614 8,666 16,699

Tons per Year 0.23 1.72 0.89 0.01 0.07 0.05
Metric Tons per Year 370 0.0340 0.0655

CO2e in metric tons/year 391

Table 7.  2021 GOV Emissions 38,516 LTO Operations

3VOCs 3CO 3NOx 3
SO2

3PM10
3PM2.5

4,5CO2
4,6CH4

4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 8,377 1.03E‐03 5.04E‐03 1.18E‐02 4.03E‐05 5.94E‐04 4.63E‐04 13.5 649.5 0.0452 0.0871 17.27 84.40 197.70 0.68 9.96 7.76 10,882,138 757 1,459
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 7,798 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 22.5 389.7 0.0452 0.0871 19.72 164.23 14.72 0.42 3.76 2.48 15,194,214 1,762 3,396
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 41,991 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 16.9 519.6 0.0452 0.0871 233.60 1,945.59 174.40 4.96 44.53 29.39 240,006,836 20,878 40,231
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 6,593 1.03E‐03 5.04E‐03 1.18E‐02 4.03E‐05 5.94E‐04 4.63E‐04 16.9 519.6 0.0452 0.0871 6.80 33.21 77.80 0.27 3.92 3.05 3,425,893 298 574
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 3,821 1.03E‐03 5.04E‐03 1.18E‐02 4.03E‐05 5.94E‐04 4.63E‐04 15.8 556.7 0.0452 0.0871 3.94 19.25 45.08 0.15 2.27 1.77 2,127,160 173 333
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 51,373 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 22.5 389.7 0.0452 0.0871 103.92 865.57 77.59 2.20 19.81 13.08 80,082,283 9,288 17,898
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 33,399 1.03E‐03 5.04E‐03 1.18E‐02 4.03E‐05 5.94E‐04 4.63E‐04 18.0 487.1 0.0452 0.0871 137.73 672.96 1,576.41 5.39 79.41 61.84 65,079,613 6,039 11,636
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 14,872 1.03E‐03 5.04E‐03 1.18E‐02 4.03E‐05 5.94E‐04 4.63E‐04 18.0 487.1 0.0452 0.0871 30.66 149.82 350.96 1.20 17.68 13.77 14,489,031 1,344 2,591
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 43,872 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 18.0 487.1 0.0452 0.0871 155.31 1,293.59 115.95 3.29 29.60 19.54 149,602,455 13,881 26,749

Tons per Year 0.35 2.61 1.32 0.01 0.11 0.08
Metric Tons per Year 581 0.0544 0.1049

CO2e in metric tons/year 615

4
Assumed Fuel 

Efficiency (for CO2) 

(mpg)

4Assumed Fuel 

Efficiency (for CO2) 

(mpg)

4Assumed Fuel 

Efficiency (for CO2) 

(mpg)

4Assumed Fuel 

Efficiency (for CO2) 

(mpg)

Annual Emissions (lb)

1Vehicle Class 2Model Year
1Number of 
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Emission Factors Annual Emissions (lb)
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Table 8.  2022 GOV Emissions 41,657 LTO Operations

3
VOCs

3
CO

3
NOx 3

SO2
3
PM10

3
PM2.5

4,5
CO2

4,6
CH4

4,6
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 9,060 9.61E‐04 4.79E‐03 1.10E‐02 4.11E‐05 5.54E‐04 4.26E‐04 13.8 636.8 0.0452 0.0871 17.42 86.77 199.11 0.74 10.04 7.72 11,538,806 819 1,578
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 8,434 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 23.0 382.1 0.0452 0.0871 20.52 167.77 14.82 0.45 4.07 2.69 16,111,089 1,906 3,673
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 45,415 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 17.2 509.4 0.0452 0.0871 243.08 1,987.60 175.60 5.35 48.26 31.92 254,489,725 22,580 43,512
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 7,131 9.61E‐04 4.79E‐03 1.10E‐02 4.11E‐05 5.54E‐04 4.26E‐04 17.2 509.4 0.0452 0.0871 6.86 34.14 78.35 0.29 3.95 3.04 3,632,624 322 621
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 4,132 9.61E‐04 4.79E‐03 1.10E‐02 4.11E‐05 5.54E‐04 4.26E‐04 16.1 545.8 0.0452 0.0871 3.97 19.79 45.41 0.17 2.29 1.76 2,255,521 187 360
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 55,563 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 23.0 382.1 0.0452 0.0871 108.14 884.26 78.12 2.38 21.47 14.20 84,914,740 10,046 19,358
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 36,123 9.61E‐04 4.79E‐03 1.10E‐02 4.11E‐05 5.54E‐04 4.26E‐04 18.4 477.6 0.0452 0.0871 138.92 691.87 1,587.66 5.93 80.09 61.55 69,006,754 6,531 12,585
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 16,084 9.61E‐04 4.79E‐03 1.10E‐02 4.11E‐05 5.54E‐04 4.26E‐04 18.4 477.6 0.0452 0.0871 30.93 154.03 353.47 1.32 17.83 13.70 15,363,352 1,454 2,802
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 47,450 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 18.4 477.6 0.0452 0.0871 161.62 1,321.52 116.75 3.56 32.09 21.22 158,630,013 15,013 28,930

Tons per Year 0.37 2.67 1.32 0.01 0.11 0.08
Metric Tons per Year 616 0.0589 0.1134

CO2e in metric tons/year 652

Table 9.  2023 GOV Emissions 52,119 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 11,336 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 14.1 624.3 0.0452 0.0871 20.45 103.81 233.84 0.91 11.82 8.98 14,153,661 1,025 1,975
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 10,552 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 23.4 374.6 0.0452 0.0871 24.74 199.18 17.33 0.56 5.11 3.38 19,762,087 2,385 4,595
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 56,821 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 17.6 499.4 0.0452 0.0871 293.14 2,359.65 205.33 6.69 60.48 40.03 312,160,656 28,251 54,440
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 8,922 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 17.6 499.4 0.0452 0.0871 8.05 40.85 92.02 0.36 4.65 3.53 4,455,827 403 777
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 5,170 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 16.4 535.1 0.0452 0.0871 4.66 23.67 53.33 0.21 2.69 2.05 2,766,653 234 450
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 69,517 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 23.4 374.6 0.0452 0.0871 130.41 1,049.78 91.35 2.98 26.91 17.81 104,157,608 12,569 24,220
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 45,195 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 18.7 468.2 0.0452 0.0871 163.08 827.79 1,864.58 7.25 94.23 71.58 84,644,650 8,171 15,746
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 20,124 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 18.7 468.2 0.0452 0.0871 36.31 184.30 415.12 1.61 20.98 15.94 18,844,902 1,819 3,506
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 59,367 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 18.7 468.2 0.0452 0.0871 194.90 1,568.89 136.52 4.45 40.21 26.62 194,577,793 18,784 36,196

Tons per Year 0.44 3.18 1.55 0.01 0.13 0.09
Metric Tons per Year 756 0.0736 0.1419

CO2e in metric tons/year 801

Table 10.  2024 GOV Emissions 57,097 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 12,418 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 14.3 612.1 0.0452 0.0871 22.41 113.73 256.17 1.00 12.95 9.83 15,201,478 1,123 2,163
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 11,560 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 23.9 367.2 0.0452 0.0871 27.11 218.20 18.99 0.62 5.59 3.70 21,225,105 2,612 5,034
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 62,248 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 17.9 489.6 0.0452 0.0871 321.14 2,585.03 224.94 7.33 66.26 43.85 335,270,397 30,950 59,640
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 9,774 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 17.9 489.6 0.0452 0.0871 8.82 44.75 100.81 0.39 5.09 3.87 4,785,699 442 851
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 5,664 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 16.7 524.6 0.0452 0.0871 5.11 25.94 58.42 0.23 2.95 2.24 2,971,473 256 493
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 76,157 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 23.9 367.2 0.0452 0.0871 142.87 1,150.05 100.07 3.26 29.48 19.51 111,868,559 13,769 26,533
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 49,512 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 19.1 459.0 0.0452 0.0871 178.66 906.86 2,042.67 7.94 103.23 78.41 90,911,026 8,952 17,250
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 22,046 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 19.1 459.0 0.0452 0.0871 39.78 201.90 454.77 1.77 22.98 17.46 20,240,020 1,993 3,840
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 65,037 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 19.1 459.0 0.0452 0.0871 213.52 1,718.73 149.56 4.87 44.05 29.16 208,982,691 20,578 39,653

Tons per Year 0.48 3.48 1.70 0.01 0.15 0.10
Metric Tons per Year 811 0.0807 0.1555

CO2e in metric tons/year 861

4Assumed Fuel 
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4
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Table 11.  2025 GOV Emissions 62,485 LTO Operations

3
VOCs

3
CO

3
NOx 3

SO2
3
PM10

3
PM2.5

4,5
CO2

4,6
CH4

4,6
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 13,590 8.02E‐04 4.31E‐03 9.33E‐03 4.02E‐05 4.85E‐04 3.63E‐04 14.6 600.1 0.0452 0.0871 21.80 117.17 253.48 1.09 13.19 9.87 16,309,781 1,229 2,367
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 12,650 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 24.4 360.0 0.0452 0.0871 27.54 216.79 18.25 0.68 6.12 4.06 22,772,576 2,859 5,509
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 68,122 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 18.3 480.0 0.0452 0.0871 326.30 2,568.28 216.16 8.02 72.53 48.09 359,714,149 33,870 65,268
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 10,696 8.02E‐04 4.31E‐03 9.33E‐03 4.02E‐05 4.85E‐04 3.63E‐04 18.3 480.0 0.0452 0.0871 8.58 46.11 99.75 0.43 5.19 3.89 5,134,613 483 932
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 6,199 8.02E‐04 4.31E‐03 9.33E‐03 4.02E‐05 4.85E‐04 3.63E‐04 17.1 514.3 0.0452 0.0871 4.97 26.72 57.81 0.25 3.01 2.25 3,188,116 280 540
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 83,343 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 24.4 360.0 0.0452 0.0871 145.17 1,142.60 96.17 3.57 32.27 21.39 120,024,624 15,068 29,037
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 54,184 8.02E‐04 4.31E‐03 9.33E‐03 4.02E‐05 4.85E‐04 3.63E‐04 19.5 450.0 0.0452 0.0871 173.83 934.32 2,021.21 8.71 105.21 78.73 97,539,128 9,796 18,878
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 24,126 8.02E‐04 4.31E‐03 9.33E‐03 4.02E‐05 4.85E‐04 3.63E‐04 19.5 450.0 0.0452 0.0871 38.70 208.01 449.99 1.94 23.42 17.53 21,715,671 2,181 4,203
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 71,175 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 19.5 450.0 0.0452 0.0871 216.95 1,707.60 143.72 5.33 48.23 31.97 224,219,112 22,520 43,395

Tons per Year 0.48 3.48 1.68 0.02 0.15 0.11
Metric Tons per Year 871 0.0883 0.1701

CO2e in metric tons/year 925

Table 12.  2026 GOV Emissions 71,982 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 15,656 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 14.9 588.3 0.0452 0.0871 24.17 131.60 281.49 1.24 14.63 10.82 18,420,275 1,415 2,727
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 14,573 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 24.9 353.0 0.0452 0.0871 31.73 249.74 21.02 0.78 7.05 4.68 25,719,358 3,294 6,347
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 78,476 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 18.7 470.6 0.0452 0.0871 375.89 2,958.63 249.01 9.24 83.56 55.40 406,261,328 39,018 75,188
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 12,322 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 18.7 470.6 0.0452 0.0871 9.51 51.79 110.77 0.49 5.76 4.26 5,799,034 557 1,073
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 7,141 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 17.4 504.2 0.0452 0.0871 5.51 30.01 64.19 0.28 3.34 2.47 3,600,659 323 622
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 96,011 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 24.9 353.0 0.0452 0.0871 167.23 1,316.26 110.78 4.11 37.17 24.65 135,555,867 17,359 33,450
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 62,419 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 19.9 441.2 0.0452 0.0871 192.70 1,049.38 2,244.57 9.85 116.64 86.30 110,160,737 11,285 21,747
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 27,793 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 19.9 441.2 0.0452 0.0871 42.90 233.63 499.72 2.19 25.97 19.21 24,525,689 2,513 4,842
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 81,992 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 19.9 441.2 0.0452 0.0871 249.92 1,967.14 165.56 6.14 55.55 36.83 253,233,170 25,942 49,991

Tons per Year 0.55 3.99 1.87 0.02 0.17 0.12
Metric Tons per Year 983 0.1017 0.1960

CO2e in metric tons/year 1046

Table 13.  2027‐2028 GOV Emissions 73,882 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 16,069 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 15.2 576.7 0.0452 0.0871 24.80 135.08 288.92 1.27 15.01 11.11 18,535,771 1,453 2,799
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 14,958 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 25.4 346.0 0.0452 0.0871 32.57 256.33 21.57 0.80 7.24 4.80 25,880,620 3,380 6,514
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 80,547 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 19.0 461.4 0.0452 0.0871 385.81 3,036.72 255.58 9.48 85.76 56.86 408,808,622 40,048 77,172
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 12,647 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 19.0 461.4 0.0452 0.0871 9.76 53.16 113.70 0.50 5.91 4.37 5,835,394 572 1,102
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 7,329 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 17.8 494.4 0.0452 0.0871 5.66 30.80 65.89 0.29 3.42 2.53 3,623,236 331 638
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 98,545 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 25.4 346.0 0.0452 0.0871 171.64 1,351.00 113.71 4.22 38.15 25.30 136,405,814 17,817 34,333
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 64,067 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 20.3 432.6 0.0452 0.0871 197.78 1,077.08 2,303.81 10.11 119.72 88.58 110,851,454 11,583 22,321
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 28,527 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 20.3 432.6 0.0452 0.0871 44.03 239.80 512.91 2.25 26.65 19.72 24,679,467 2,579 4,969
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 84,157 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 20.3 432.6 0.0452 0.0871 256.52 2,019.06 169.93 6.31 57.02 37.81 254,820,964 26,627 51,310

Tons per Year 0.56 4.10 1.92 0.02 0.18 0.13
Metric Tons per Year 989 0.1044 0.2012

CO2e in metric tons/year 1054
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Alternative 2
Assume # of vehicles will not change
EO 13514 requires a 2% reduction in fuel usage per year for vehicle fleets.  This will be reflected in the CO2 emissions indices by accounting for 2% additonal mpg (e.g. 16.32 mpg opposed to 16 mpg for 2017 7‐passenger vans)

Table 14.  2016 GOV Emissions 45,874 LTO Operations

3VOCs 3CO 3NOx 3
SO2

3
PM10

3
PM2.5

4,5
CO2

4,6
CH4

4,6
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 9,977 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 12.2 717.1 0.0452 0.0871 32.23 215.62 234.05 0.55 9.30 7.56 14,310,029 902 1,738
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 9,287 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 20.4 430.3 0.0452 0.0871 29.37 267.38 25.85 0.50 4.36 2.85 19,980,417 2,099 4,045
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 50,012 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 15.3 573.7 0.0452 0.0871 347.98 3,167.69 306.19 5.89 51.67 33.73 315,609,380 24,866 47,917
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 7,853 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 15.3 573.7 0.0452 0.0871 12.68 84.85 92.10 0.22 3.66 2.97 4,505,055 355 684
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 4,551 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 14.3 614.7 0.0452 0.0871 7.35 49.17 53.37 0.13 2.12 1.72 2,797,219 206 396
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 61,187 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 20.4 430.3 0.0452 0.0871 154.81 1,409.27 136.22 2.62 22.99 15.01 105,308,333 11,063 21,318
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 39,780 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 16.3 537.8 0.0452 0.0871 257.01 1,719.34 1,866.27 4.40 74.16 60.25 85,579,797 7,192 13,859
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 17,713 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 16.3 537.8 0.0452 0.0871 57.22 382.79 415.50 0.98 16.51 13.41 19,053,099 1,601 3,086
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 52,254 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 16.3 537.8 0.0452 0.0871 231.37 2,106.13 203.58 3.92 34.35 22.43 196,727,472 16,533 31,859

Tons per Year 0.57 4.70 1.67 0.01 0.11 0.08
Metric Tons per Year 764 0.0648 0.1249

CO2e in metric tons/year 804

Table 15.  2017 GOV Emissions 25,097 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 5,459 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 12.5 703.1 0.0452 0.0871 17.63 117.96 128.04 0.30 5.09 4.13 7,675,303 493 951
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 5,081 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 20.8 421.8 0.0452 0.0871 16.07 146.28 14.14 0.27 2.39 1.56 10,716,663 1,148 2,213
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 27,361 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 15.6 562.4 0.0452 0.0871 190.38 1,733.00 167.51 3.22 28.27 18.45 169,279,720 13,604 26,215
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 4,296 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 15.6 562.4 0.0452 0.0871 6.94 46.42 50.39 0.12 2.00 1.63 2,416,324 194 374
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 2,490 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 14.6 602.6 0.0452 0.0871 4.02 26.90 29.20 0.07 1.16 0.94 1,500,312 113 217
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 33,475 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 20.8 421.8 0.0452 0.0871 84.70 770.99 74.53 1.43 12.58 8.21 56,483,001 6,052 11,663
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 21,763 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 16.6 527.3 0.0452 0.0871 140.61 940.63 1,021.01 2.41 40.57 32.96 45,901,437 3,935 7,582
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 9,690 1.62E‐03 1.08E‐02 1.17E‐02 2.77E‐05 4.66E‐04 3.79E‐04 16.6 527.3 0.0452 0.0871 31.30 209.42 227.31 0.54 9.03 7.34 10,219,288 876 1,688
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 28,587 6.33E‐04 5.76E‐03 5.57E‐04 1.07E‐05 9.39E‐05 6.13E‐05 16.6 527.3 0.0452 0.0871 126.58 1,152.24 111.38 2.14 18.79 12.27 105,516,418 9,045 17,430

Tons per Year 0.31 2.57 0.91 0.01 0.06 0.04
Metric Tons per Year 410 0.0355 0.0683

CO2e in metric tons/year 432

Table 16.  2018 GOV Emissions 24,289 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 5,283 1.32E‐03 6.05E‐03 1.53E‐02 3.93E‐05 7.68E‐04 6.24E‐04 12.7 689.3 0.0452 0.0871 13.91 63.89 161.27 0.42 8.12 6.59 7,282,545 478 920
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 4,917 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 21.2 413.6 0.0452 0.0871 14.06 123.64 11.63 0.26 2.33 1.53 10,168,274 1,111 2,142
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 26,480 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 15.9 551.4 0.0452 0.0871 166.55 1,464.80 137.78 3.12 27.65 18.16 160,617,397 13,166 25,371
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 4,158 1.32E‐03 6.05E‐03 1.53E‐02 3.93E‐05 7.68E‐04 6.24E‐04 15.9 551.4 0.0452 0.0871 5.48 25.14 63.47 0.16 3.19 2.59 2,292,676 188 362
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 2,409 1.32E‐03 6.05E‐03 1.53E‐02 3.93E‐05 7.68E‐04 6.24E‐04 14.9 590.8 0.0452 0.0871 3.17 14.57 36.78 0.09 1.85 1.50 1,423,538 109 210
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 32,397 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 21.2 413.6 0.0452 0.0871 74.10 651.67 61.30 1.39 12.30 8.08 53,592,673 5,857 11,287
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 21,062 1.32E‐03 6.05E‐03 1.53E‐02 3.93E‐05 7.68E‐04 6.24E‐04 17.0 517.0 0.0452 0.0871 110.95 509.47 1,285.99 3.31 64.71 52.56 43,552,585 3,808 7,338
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 9,378 1.32E‐03 6.05E‐03 1.53E‐02 3.93E‐05 7.68E‐04 6.24E‐04 17.0 517.0 0.0452 0.0871 24.70 113.43 286.31 0.74 14.41 11.70 9,696,351 848 1,634
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 27,667 5.72E‐04 5.03E‐03 4.73E‐04 1.07E‐05 9.49E‐05 6.23E‐05 17.0 517.0 0.0452 0.0871 110.74 973.92 91.61 2.07 18.39 12.07 100,116,969 8,754 16,868

Tons per Year 0.26 1.97 1.07 0.01 0.08 0.06
Metric Tons per Year 389 0.0343 0.0661

CO2e in metric tons/year 410
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Table 17.  2019 GOV Emissions 21,995 LTO Operations

3
VOCs

3
CO

3
NOx 3

SO2
3
PM10

3
PM2.5

4,5
CO2

4,6
CH4

4,6
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 4,784 1.20E‐03 5.65E‐03 1.39E‐02 4.03E‐05 7.02E‐04 5.61E‐04 13.0 675.8 0.0452 0.0871 11.50 54.10 132.91 0.39 6.72 5.37 6,465,429 432 833
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 4,453 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 21.6 405.5 0.0452 0.0871 12.17 105.05 9.73 0.24 2.12 1.39 9,027,373 1,006 1,939
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 23,979 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 16.2 540.6 0.0452 0.0871 144.16 1,244.53 115.31 2.83 25.12 16.51 142,595,803 11,922 22,974
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 3,765 1.20E‐03 5.65E‐03 1.39E‐02 4.03E‐05 7.02E‐04 5.61E‐04 16.2 540.6 0.0452 0.0871 4.53 21.29 52.30 0.15 2.64 2.11 2,035,433 170 328
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 2,182 1.20E‐03 5.65E‐03 1.39E‐02 4.03E‐05 7.02E‐04 5.61E‐04 15.2 579.2 0.0452 0.0871 2.62 12.34 30.31 0.09 1.53 1.22 1,263,814 99 190
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 29,337 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 21.6 405.5 0.0452 0.0871 64.14 553.68 51.30 1.26 11.17 7.34 47,579,468 5,304 10,221
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 19,073 1.20E‐03 5.65E‐03 1.39E‐02 4.03E‐05 7.02E‐04 5.61E‐04 17.3 506.8 0.0452 0.0871 91.73 431.38 1,059.78 3.08 53.56 42.79 38,665,897 3,448 6,645
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 8,493 1.20E‐03 5.65E‐03 1.39E‐02 4.03E‐05 7.02E‐04 5.61E‐04 17.3 506.8 0.0452 0.0871 20.42 96.04 235.94 0.68 11.92 9.53 8,608,401 768 1,479
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 25,054 5.47E‐04 4.72E‐03 4.37E‐04 1.07E‐05 9.52E‐05 6.26E‐05 17.3 506.8 0.0452 0.0871 95.85 827.46 76.67 1.88 16.70 10.98 88,883,644 7,927 15,275

Tons per Year 0.22 1.67 0.88 0.01 0.07 0.05
Metric Tons per Year 345 0.0311 0.0599

CO2e in metric tons/year 364

Table 18.  2020 GOV Emissions 22,674 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 4,932 1.11E‐03 5.32E‐03 1.27E‐02 3.96E‐05 6.46E‐04 5.09E‐04 13.2 662.5 0.0452 0.0871 10.91 52.50 125.73 0.39 6.37 5.02 6,534,335 446 859
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 4,590 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 22.1 397.5 0.0452 0.0871 12.04 101.96 9.30 0.25 2.19 1.44 9,123,582 1,037 1,999
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 24,719 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 16.6 530.0 0.0452 0.0871 142.65 1,207.97 110.14 2.92 25.97 17.07 144,115,518 12,291 23,684
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 3,881 1.11E‐03 5.32E‐03 1.27E‐02 3.96E‐05 6.46E‐04 5.09E‐04 16.6 530.0 0.0452 0.0871 4.29 20.66 49.48 0.15 2.51 1.98 2,057,126 175 338
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 2,249 1.11E‐03 5.32E‐03 1.27E‐02 3.96E‐05 6.46E‐04 5.09E‐04 15.5 567.9 0.0452 0.0871 2.49 11.97 28.67 0.09 1.45 1.14 1,277,284 102 196
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 30,243 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 22.1 397.5 0.0452 0.0871 63.46 537.41 49.00 1.30 11.55 7.60 48,086,546 5,468 10,537
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 19,662 1.11E‐03 5.32E‐03 1.27E‐02 3.96E‐05 6.46E‐04 5.09E‐04 17.7 496.9 0.0452 0.0871 87.00 418.59 1,002.56 3.11 50.79 40.03 39,077,979 3,555 6,850
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 8,755 1.11E‐03 5.32E‐03 1.27E‐02 3.96E‐05 6.46E‐04 5.09E‐04 17.7 496.9 0.0452 0.0871 19.37 93.19 223.20 0.69 11.31 8.91 8,700,145 791 1,525
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 25,827 5.25E‐04 4.44E‐03 4.05E‐04 1.07E‐05 9.55E‐05 6.28E‐05 17.7 496.9 0.0452 0.0871 94.85 803.16 73.23 1.94 17.26 11.35 89,830,922 8,172 15,747

Tons per Year 0.22 1.62 0.84 0.01 0.06 0.05
Metric Tons per Year 349 0.0320 0.0617

CO2e in metric tons/year 369

Table 19.  2021 GOV Emissions 26,325 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 4,932 1.03E‐03 5.04E‐03 1.18E‐02 4.03E‐05 5.94E‐04 4.63E‐04 13.5 649.5 0.0452 0.0871 10.17 49.68 116.38 0.40 5.86 4.57 6,406,210 446 859
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 4,590 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 22.5 389.7 0.0452 0.0871 11.61 96.68 8.67 0.25 2.21 1.46 8,944,688 1,037 1,999
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 24,719 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 16.9 519.6 0.0452 0.0871 137.52 1,145.35 102.67 2.92 26.21 17.30 141,289,724 12,291 23,684
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 3,881 1.03E‐03 5.04E‐03 1.18E‐02 4.03E‐05 5.94E‐04 4.63E‐04 16.9 519.6 0.0452 0.0871 4.00 19.55 45.80 0.16 2.31 1.80 2,016,790 175 338
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 2,249 1.03E‐03 5.04E‐03 1.18E‐02 4.03E‐05 5.94E‐04 4.63E‐04 15.8 556.7 0.0452 0.0871 2.32 11.33 26.54 0.09 1.34 1.04 1,252,239 102 196
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 30,243 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 22.5 389.7 0.0452 0.0871 61.18 509.55 45.67 1.30 11.66 7.70 47,143,672 5,468 10,537
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 19,662 1.03E‐03 5.04E‐03 1.18E‐02 4.03E‐05 5.94E‐04 4.63E‐04 18.0 487.1 0.0452 0.0871 81.08 396.17 928.02 3.17 46.75 36.40 38,311,744 3,555 6,850
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 8,755 1.03E‐03 5.04E‐03 1.18E‐02 4.03E‐05 5.94E‐04 4.63E‐04 18.0 487.1 0.0452 0.0871 18.05 88.20 206.61 0.71 10.41 8.10 8,529,554 791 1,525
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 25,827 5.06E‐04 4.21E‐03 3.78E‐04 1.07E‐05 9.64E‐05 6.36E‐05 18.0 487.1 0.0452 0.0871 91.43 761.52 68.26 1.94 17.43 11.51 88,069,531 8,172 15,747

Tons per Year 0.21 1.54 0.77 0.01 0.06 0.04
Metric Tons per Year 342 0.0320 0.0617

CO2e in metric tons/year 362
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1Number of 
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Table 20.  2022 GOV Emissions 27,896 LTO Operations

3
VOCs

3
CO

3
NOx 3

SO2
3
PM10

3
PM2.5

4,5
CO2

4,6
CH4

4,6
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 6,067 9.61E‐04 4.79E‐03 1.10E‐02 4.11E‐05 5.54E‐04 4.26E‐04 13.8 636.8 0.0452 0.0871 11.67 58.10 133.33 0.50 6.73 5.17 7,727,069 548 1,057
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 5,648 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 23.0 382.1 0.0452 0.0871 13.74 112.35 9.93 0.30 2.73 1.80 10,788,941 1,276 2,460
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 30,413 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 17.2 509.4 0.0452 0.0871 162.78 1,331.01 117.59 3.59 32.32 21.37 170,421,427 15,121 29,138
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 4,775 9.61E‐04 4.79E‐03 1.10E‐02 4.11E‐05 5.54E‐04 4.26E‐04 17.2 509.4 0.0452 0.0871 4.59 22.87 52.47 0.20 2.65 2.03 2,432,620 216 416
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 2,767 9.61E‐04 4.79E‐03 1.10E‐02 4.11E‐05 5.54E‐04 4.26E‐04 16.1 545.8 0.0452 0.0871 2.66 13.25 30.41 0.11 1.53 1.18 1,510,431 125 241
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 37,208 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 23.0 382.1 0.0452 0.0871 72.42 592.15 52.31 1.60 14.38 9.51 56,863,951 6,727 12,963
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 24,190 9.61E‐04 4.79E‐03 1.10E‐02 4.11E‐05 5.54E‐04 4.26E‐04 18.4 477.6 0.0452 0.0871 93.03 463.32 1,063.19 3.97 53.63 41.22 46,211,019 4,374 8,428
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 10,771 9.61E‐04 4.79E‐03 1.10E‐02 4.11E‐05 5.54E‐04 4.26E‐04 18.4 477.6 0.0452 0.0871 20.71 103.15 236.70 0.88 11.94 9.18 10,288,212 974 1,876
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 31,775 4.87E‐04 3.98E‐03 3.51E‐04 1.07E‐05 9.66E‐05 6.39E‐05 18.4 477.6 0.0452 0.0871 108.23 884.97 78.18 2.38 21.49 14.21 106,228,073 10,054 19,373

Tons per Year 0.24 1.79 0.89 0.01 0.07 0.05
Metric Tons per Year 412 0.0394 0.0760

CO2e in metric tons/year 437

Table 21.  2023 GOV Emissions 32,142 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 6,991 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 14.1 624.3 0.0452 0.0871 12.61 64.02 144.21 0.56 7.29 5.54 8,728,620 632 1,218
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 6,507 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 23.4 374.6 0.0452 0.0871 15.26 122.83 10.69 0.35 3.15 2.08 12,187,360 1,471 2,834
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 35,042 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 17.6 499.4 0.0452 0.0871 180.78 1,455.21 126.63 4.12 37.30 24.69 192,510,750 17,423 33,573
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 5,502 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 17.6 499.4 0.0452 0.0871 4.96 25.19 56.75 0.22 2.87 2.18 2,747,927 249 479
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 3,189 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 16.4 535.1 0.0452 0.0871 2.88 14.60 32.89 0.13 1.66 1.26 1,706,206 144 278
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 42,871 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 23.4 374.6 0.0452 0.0871 80.43 647.41 56.34 1.83 16.59 10.98 64,234,422 7,751 14,936
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 27,872 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 18.7 468.2 0.0452 0.0871 100.57 510.50 1,149.89 4.47 58.11 44.14 52,200,701 5,039 9,711
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 12,411 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 18.7 468.2 0.0452 0.0871 22.39 113.66 256.01 1.00 12.94 9.83 11,621,728 1,122 2,162
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 36,612 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 18.7 468.2 0.0452 0.0871 120.20 967.54 84.19 2.74 24.80 16.41 119,996,919 11,584 22,322

Tons per Year 0.27 1.96 0.96 0.01 0.08 0.06
Metric Tons per Year 466 0.0454 0.0875

CO2e in metric tons/year 494

Table 22.  2024 GOV Emissions 34,604 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 7,526 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 14.3 612.1 0.0452 0.0871 13.58 68.93 155.25 0.60 7.85 5.96 9,212,953 680 1,311
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 7,006 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 23.9 367.2 0.0452 0.0871 16.43 132.24 11.51 0.37 3.39 2.24 12,863,610 1,583 3,051
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 37,726 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 17.9 489.6 0.0452 0.0871 194.63 1,566.67 136.33 4.44 40.16 26.58 203,192,756 18,757 36,145
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 5,924 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 17.9 489.6 0.0452 0.0871 5.34 27.12 61.10 0.24 3.09 2.35 2,900,403 268 516
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 3,433 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 16.7 524.6 0.0452 0.0871 3.10 15.72 35.41 0.14 1.79 1.36 1,800,880 155 299
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 46,155 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 23.9 367.2 0.0452 0.0871 86.59 696.99 60.65 1.98 17.86 11.82 67,798,651 8,345 16,081
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 30,007 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 19.1 459.0 0.0452 0.0871 108.28 549.61 1,237.97 4.81 62.56 47.52 55,097,205 5,425 10,454
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 13,361 9.02E‐04 4.58E‐03 1.03E‐02 4.01E‐05 5.21E‐04 3.96E‐04 19.1 459.0 0.0452 0.0871 24.11 122.36 275.62 1.07 13.93 10.58 12,266,593 1,208 2,328
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 39,416 4.69E‐04 3.78E‐03 3.29E‐04 1.07E‐05 9.68E‐05 6.40E‐05 19.1 459.0 0.0452 0.0871 129.40 1,041.65 90.64 2.95 26.70 17.67 126,655,289 12,471 24,032

Tons per Year 0.29 2.11 1.03 0.01 0.09 0.06
Metric Tons per Year 492 0.0489 0.0942

CO2e in metric tons/year 522

Annual Emissions (lb)

4
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Table 23.  2025 GOV Emissions 37,363 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 8,126 8.02E‐04 4.31E‐03 9.33E‐03 4.02E‐05 4.85E‐04 3.63E‐04 14.6 600.1 0.0452 0.0871 13.04 70.06 151.57 0.65 7.89 5.90 9,752,458 735 1,416
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 7,564 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 24.4 360.0 0.0452 0.0871 16.47 129.63 10.91 0.40 3.66 2.43 13,616,896 1,710 3,294
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 40,734 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 18.3 480.0 0.0452 0.0871 195.11 1,535.71 129.25 4.80 43.37 28.76 215,091,618 20,253 39,027
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 6,396 8.02E‐04 4.31E‐03 9.33E‐03 4.02E‐05 4.85E‐04 3.63E‐04 18.3 480.0 0.0452 0.0871 5.13 27.57 59.65 0.26 3.10 2.32 3,070,249 289 557
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 3,706 8.02E‐04 4.31E‐03 9.33E‐03 4.02E‐05 4.85E‐04 3.63E‐04 17.1 514.3 0.0452 0.0871 2.97 15.98 34.57 0.15 1.80 1.35 1,906,339 168 323
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 49,835 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 24.4 360.0 0.0452 0.0871 86.80 683.22 57.50 2.13 19.30 12.79 71,768,905 9,010 17,363
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 32,399 8.02E‐04 4.31E‐03 9.33E‐03 4.02E‐05 4.85E‐04 3.63E‐04 19.5 450.0 0.0452 0.0871 103.94 558.68 1,208.59 5.21 62.91 47.08 58,323,669 5,858 11,288
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 14,426 8.02E‐04 4.31E‐03 9.33E‐03 4.02E‐05 4.85E‐04 3.63E‐04 19.5 450.0 0.0452 0.0871 23.14 124.38 269.07 1.16 14.01 10.48 12,984,918 1,304 2,513
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 42,559 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 19.5 450.0 0.0452 0.0871 129.73 1,021.06 85.94 3.19 28.84 19.12 134,072,156 13,466 25,948

Tons per Year 0.29 2.08 1.00 0.01 0.09 0.07
Metric Tons per Year 521 0.0528 0.1017

CO2e in metric tons/year 553

Table 24.  2026 GOV Emissions 43,095 LTO Operations

3
VOCs

3
CO

3
NOx 3

SO2
3
PM10

3
PM2.5

4,5
CO2

4,6
CH4

4,6
N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 9,373 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 14.9 588.3 0.0452 0.0871 14.47 78.79 168.53 0.74 8.76 6.48 11,028,059 847 1,633
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 8,725 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 24.9 353.0 0.0452 0.0871 19.00 149.52 12.58 0.47 4.22 2.80 15,397,957 1,972 3,800
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 46,983 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 18.7 470.6 0.0452 0.0871 225.04 1,771.31 149.08 5.53 50.02 33.17 243,225,139 23,360 45,014
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 7,377 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 18.7 470.6 0.0452 0.0871 5.69 31.01 66.32 0.29 3.45 2.55 3,471,831 333 643
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 4,275 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 17.4 504.2 0.0452 0.0871 3.30 17.97 38.43 0.17 2.00 1.48 2,155,684 193 372
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 57,481 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 24.9 353.0 0.0452 0.0871 100.12 788.03 66.32 2.46 22.26 14.76 81,156,123 10,393 20,026
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 37,370 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 19.9 441.2 0.0452 0.0871 115.37 628.26 1,343.80 5.90 69.83 51.67 65,952,279 6,756 13,020
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 16,640 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 19.9 441.2 0.0452 0.0871 25.68 139.87 299.18 1.31 15.55 11.50 14,683,317 1,504 2,899
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 49,088 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 19.9 441.2 0.0452 0.0871 149.63 1,177.71 99.12 3.68 33.26 22.05 151,608,506 15,531 29,929

Tons per Year 0.33 2.39 1.12 0.01 0.10 0.07
Metric Tons per Year 589 0.0609 0.1173

CO2e in metric tons/year 626

Table 25.  2027‐2028 GOV Emissions 43,766 LTO Operations

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

4,6CH4
4,6N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g

BUS BOC 36 PASS DED AUTO TRANS 2003 2 9,519 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 15.2 576.7 0.0452 0.0871 14.69 80.02 171.15 0.75 8.89 6.58 10,980,165 861 1,658
SEDAN COMPACT 5 PASS 4 DOOR AC ALT FUEL 2011 5 8,861 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 25.4 346.0 0.0452 0.0871 19.29 151.84 12.78 0.47 4.29 2.84 15,331,085 2,003 3,859
TRUCK CARGO PICKUP 6500 GVW AC ALT FUEL1 2004 11 47,714 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 19.0 461.4 0.0452 0.0871 228.55 1,798.89 151.40 5.62 50.80 33.68 242,168,839 23,724 45,715
TRUCK CARGO PICKUP 8600 GVW 8 FT BED AC 2010 1 7,492 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 19.0 461.4 0.0452 0.0871 5.78 31.49 67.35 0.30 3.50 2.59 3,456,754 339 653
TRUCK STAKE DED 21000 GVW 12 FT BED HTG 2007 1 4,342 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 17.8 494.4 0.0452 0.0871 3.35 18.25 39.03 0.17 2.03 1.50 2,146,322 196 378
TRUCK VAN COMPACT 7 PASS 5500 GVW AC 2009 4 58,376 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 25.4 346.0 0.0452 0.0871 101.68 800.30 67.36 2.50 22.60 14.99 80,803,671 10,554 20,338
TRUCK VAN F/C 12 PASS 8600 GVW AC 2007 4 37,952 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 20.3 432.6 0.0452 0.0871 117.16 638.04 1,364.73 5.99 70.92 52.47 65,665,856 6,862 13,222
TRUCK VAN F/C 15 PASS 9100 GVW AC 2007 2 16,899 7.72E‐04 4.20E‐03 8.99E‐03 3.95E‐05 4.67E‐04 3.46E‐04 20.3 432.6 0.0452 0.0871 26.08 142.05 303.84 1.33 15.79 11.68 14,619,549 1,528 2,944
TRUCK VAN F/C 8 PASS 7000 GVW AC 2003 7 49,852 4.35E‐04 3.43E‐03 2.88E‐04 1.07E‐05 9.68E‐05 6.42E‐05 20.3 432.6 0.0452 0.0871 151.96 1,196.04 100.66 3.74 33.78 22.40 150,950,087 15,773 30,395

Tons per Year 0.33 2.43 1.14 0.01 0.11 0.07
Metric Tons per Year 586 0.0618 0.1192

CO2e in metric tons/year 624
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TAB T. PERSONALLY OWNED VEHICLE (POV) EMISSIONS

Personnel Vehicles  
Note:  Assume Transient Aircraft Operations has very little affect on POV emissions

Baseline

Table 1.  Baseline Commuters (721 personnel Total)

Commuters ‐ on base 154 personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 17 240 2 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 364.00 0.03 0.03 5.41 50.11 4.91 0.09 0.76 0.49 2,970,240 261 261
cars 60 240 2 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 364.00 0.03 0.03 19.11 176.86 17.33 0.31 2.67 1.73 10,483,200 893 922
SUV/pickups 60 240 2 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 519.00 0.04 0.05 19.11 176.86 17.33 0.31 2.67 1.73 14,947,200 1,037 1,354

  Tons per Year 0.02 0.20 0.02 0.00 0.00 0.00
    Metric Tons per Year 28 0.00 0.00

CO2e in metric tons/year 29

Commuters ‐ off base 567 personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 28 240 32 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 364.00 0.03 0.03 144.47 1,337.08 131.05 2.33 20.16 13.10 79,252,992 6,967 6,967
cars 255 240 32 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 364.00 0.03 0.03 1,300.26 12,033.76 1,179.41 20.98 181.43 117.87 713,276,928 60,746 62,706
SUV/pickups 255 240 32 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 519.00 0.04 0.05 1,300.26 12,033.76 1,179.41 20.98 181.43 117.87 1,017,007,488 70,544 92,099

Tons per Year 1.37 12.70 1.24 0.02 0.19 0.12
Metric Tons per Year 1,810 0.14 0.16

CO2e in metric tons/year 1,863

Tons per Year 1.39 12.90 1.26 0.02 0.19 0.13

Metric Tons per Year 1,838 0.14 0.16

CO2e in metric tons/year 1,892
12 miles/day based on an approximate 1 mile commute from the housing area of NAFEC to the Flight Line portion of NAFEC. 32 Mile/day based on average distance to nearby communities of Brawley and Imperial, CA of approximately 16 miles, two times per day Assume 2 people per car in carpool.  Assume 50/50 split cars and SUV
2Emission Factors from  onroadEF07_26.xls (SCAQMD 2009) 
3Emission Factors from Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document  (CEQ. 2010), Table D‐11
4Emission Factors from Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document  (CEQ. 2010), Table D‐12

Alternative 1 ‐ El Centro

Assume scenario that all changes to personnel result in changes in off‐base commuters

Table 2.  2016 Off‐base Commuters

Commuters ‐ off base 746
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 37 240 32 6.325E‐04 5.758E‐03 5.566E‐04 1.071E‐05 9.39165E‐05 6.13134E‐05 364.00 0.03 0.03 181.08 1,648.35 159.33 3.06 26.89 17.55 104,203,008 9,161 9,161
cars 335 240 32 6.325E‐04 5.758E‐03 5.566E‐04 1.071E‐05 9.39165E‐05 6.13134E‐05 364.00 0.03 0.03 1,629.72 14,835.18 1,434.00 27.58 241.97 157.97 937,827,072 79,870 82,446
SUV/pickups 335 240 32 6.325E‐04 5.758E‐03 5.566E‐04 1.071E‐05 9.39165E‐05 6.13134E‐05 519.00 0.04 0.05 1,629.72 14,835.18 1,434.00 27.58 241.97 157.97 1,337,176,512 92,752 121,093

Tons per Year 1.72 15.66 1.51 0.03 0.26 0.17
Metric Tons per Year 2,379 0.18 0.21

CO2e in metric tons/year 2,449
5Based on 29.75 personnel per F‐35 plane added to El Centro

Table 3.  2017 Off‐base Commuters

Commuters ‐ off base 865
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 43 240 32 6.011E‐04 5.379E‐03 5.130E‐04 1.079E‐05 9.4463E‐05 6.19192E‐05 364.00 0.03 0.03 199.54 1,785.63 170.29 3.58 31.36 20.56 120,836,352 10,623 10,623
cars 389 240 32 6.011E‐04 5.379E‐03 5.130E‐04 1.079E‐05 9.4463E‐05 6.19192E‐05 364.00 0.03 0.03 1,795.90 16,070.64 1,532.60 32.25 282.23 185.00 1,087,527,168 92,619 95,607
SUV/pickups 389 240 32 6.011E‐04 5.379E‐03 5.130E‐04 1.079E‐05 9.4463E‐05 6.19192E‐05 519.00 0.04 0.05 1,795.90 16,070.64 1,532.60 32.25 282.23 185.00 1,550,622,528 107,558 140,422

Tons per Year 1.90 16.96 1.62 0.03 0.30 0.20
Metric Tons per Year 2,759 0.21 0.25

CO2e in metric tons/year 2,840

Table 4.  2018 Off‐base Commuters

Commuters ‐ off base 865
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 43 240 32 5.718E‐04 5.029E‐03 4.730E‐04 1.071E‐05 9.49415E‐05 6.23353E‐05 364.00 0.03 0.03 189.81 1,669.40 157.02 3.56 31.52 20.69 120,836,352 10,623 10,623
cars 389 240 32 5.718E‐04 5.029E‐03 4.730E‐04 1.071E‐05 9.49415E‐05 6.23353E‐05 364.00 0.03 0.03 1,708.31 15,024.64 1,413.20 32.00 283.66 186.24 1,087,527,168 92,619 95,607
SUV/pickups 389 240 32 5.718E‐04 5.029E‐03 4.730E‐04 1.071E‐05 9.49415E‐05 6.23353E‐05 519.00 0.04 0.05 1,708.31 15,024.64 1,413.20 32.00 283.66 186.24 1,550,622,528 107,558 140,422

Tons per Year 1.80 15.86 1.49 0.03 0.30 0.20
Metric Tons per Year 2,759 0.21 0.25

CO2e in metric tons/year 2,840

Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors

Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors

Vehicle Type # vehicles

Annual EmissionsEmission Factors

# days 1mi/day

Annual Emissions

Total Baseline Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors
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Table 5.  2019 Off‐base Commuters

Commuters ‐ off base 716
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 36 240 32 5.465E‐04 4.718E‐03 4.372E‐04 1.072E‐05 9.5227E‐05 6.25868E‐05 364.00 0.03 0.03 150.22 1,296.79 120.15 2.95 26.17 17.20 100,044,672 8,795 8,795
cars 322 240 32 5.465E‐04 4.718E‐03 4.372E‐04 1.072E‐05 9.5227E‐05 6.25868E‐05 364.00 0.03 0.03 1,351.94 11,671.09 1,081.37 26.52 235.56 154.82 900,402,048 76,683 79,156
SUV/pickups 322 240 32 5.465E‐04 4.718E‐03 4.372E‐04 1.072E‐05 9.5227E‐05 6.25868E‐05 519.00 0.04 0.05 1,351.94 11,671.09 1,081.37 26.52 235.56 154.82 1,283,815,008 89,051 116,261

Tons per Year 1.43 12.32 1.14 0.03 0.25 0.16
Metric Tons per Year 2,284 0.17 0.20

CO2e in metric tons/year 2,351

Table 6.  2020 Off‐base Commuters

Commuters ‐ off base 865
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 43 240 25 5.246E‐04 4.442E‐03 4.051E‐04 1.073E‐05 9.5496E‐05 6.27919E‐05 364.00 0.03 0.03 136.06 1,152.16 105.05 2.78 24.77 16.29 94,403,400 8,299 8,299
cars 389 240 25 5.246E‐04 4.442E‐03 4.051E‐04 1.073E‐05 9.5496E‐05 6.27919E‐05 364.00 0.03 0.03 1,224.56 10,369.40 945.47 25.04 222.90 146.57 849,630,600 72,359 74,693
SUV/pickups 389 240 25 5.246E‐04 4.442E‐03 4.051E‐04 1.073E‐05 9.5496E‐05 6.27919E‐05 519.00 0.04 0.05 1,224.56 10,369.40 945.47 25.04 222.90 146.57 1,211,423,850 84,029 109,705

Tons per Year 1.29 10.95 1.00 0.03 0.24 0.15
Metric Tons per Year 2,155 0.16 0.19

CO2e in metric tons/year 2,219

Table 7.  2021 Off‐base Commuters

Commuters ‐ off base 1311
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 66 240 32 5.057E‐04 4.212E‐03 3.776E‐04 1.073E‐05 9.63965E‐05 6.36394E‐05 364.00 0.03 0.03 254.55 2,120.11 190.04 5.40 48.52 32.03 183,211,392 16,106 16,106
cars 590 240 32 5.057E‐04 4.212E‐03 3.776E‐04 1.073E‐05 9.63965E‐05 6.36394E‐05 364.00 0.03 0.03 2,290.93 19,080.96 1,710.36 48.60 436.67 288.28 1,648,902,528 140,429 144,958
SUV/pickups 590 240 32 5.057E‐04 4.212E‐03 3.776E‐04 1.073E‐05 9.63965E‐05 6.36394E‐05 519.00 0.04 0.05 2,290.93 19,080.96 1,710.36 48.60 436.67 288.28 2,351,045,088 163,078 212,908

Tons per Year 2.42 20.14 1.81 0.05 0.46 0.30
Metric Tons per Year 4,183 0.32 0.37

CO2e in metric tons/year 4,306

Table 8.  2022 Off‐base Commuters

Commuters ‐ off base 1549
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 77 240 32 4.866E‐04 3.979E‐03 3.515E‐04 1.072E‐05 9.66111E‐05 6.38897E‐05 364.00 0.03 0.03 289.38 2,366.19 209.04 6.37 57.46 38.00 216,478,080 19,031 19,031
cars 697 240 32 4.866E‐04 3.979E‐03 3.515E‐04 1.072E‐05 9.66111E‐05 6.38897E‐05 364.00 0.03 0.03 2,604.39 21,295.69 1,881.38 57.36 517.11 341.97 1,948,302,720 165,927 171,279
SUV/pickups 697 240 32 4.866E‐04 3.979E‐03 3.515E‐04 1.072E‐05 9.66111E‐05 6.38897E‐05 519.00 0.04 0.05 2,604.39 21,295.69 1,881.38 57.36 517.11 341.97 2,777,937,120 192,689 251,567

Tons per Year 2.75 22.48 1.99 0.06 0.55 0.36
Metric Tons per Year 4,943 0.38 0.44

CO2e in metric tons/year 5,088

Table 9.  2023 Off‐base Commuters

Commuters ‐ off base 2055
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 103 240 32 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 364.00 0.03 0.03 370.01 2,978.41 259.17 8.44 76.34 50.53 287,169,792 25,246 25,246
cars 925 240 32 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 364.00 0.03 0.03 3,330.08 26,805.73 2,332.55 75.97 687.05 454.75 2,584,528,128 220,111 227,211
SUV/pickups 925 240 32 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 519.00 0.04 0.05 3,330.08 26,805.73 2,332.55 75.97 687.05 454.75 3,685,082,688 255,613 333,717

Tons per Year 3.52 28.29 2.46 0.08 0.73 0.48
Metric Tons per Year 6,557 0.50 0.59

CO2e in metric tons/year 6,749

Table 10.  2024 Off‐base Commuters

Commuters ‐ off base 2382
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 119 240 32 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 364.00 0.03 0.03 428.95 3,452.83 300.45 9.79 88.50 58.58 332,911,488 29,267 29,267
cars 1072 240 32 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 364.00 0.03 0.03 3,860.51 31,075.47 2,704.09 88.08 796.49 527.18 2,996,203,392 255,171 263,402
SUV/pickups 1072 240 32 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 519.00 0.04 0.05 3,860.51 31,075.47 2,704.09 88.08 796.49 527.18 4,272,059,232 296,328 386,872

Tons per Year 4.07 32.80 2.85 0.09 0.84 0.56
Metric Tons per Year 7,601 0.58 0.68

CO2e in metric tons/year 7,824

Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors

Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors

Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors

Vehicle Type # vehicles # days 1mi/day

Emission Factors Annual Emissions
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Table 11.  2025 Off‐base Commuters

Commuters ‐ off base 2739
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 137 240 32 4.514E‐04 3.586E‐03 3.072E‐04 1.080E‐05 9.67636E‐05 6.41014E‐05 364.00 0.03 0.03 474.69 3,771.44 323.08 11.36 101.76 67.41 382,811,520 33,654 33,654
cars 1232 240 32 4.514E‐04 3.586E‐03 3.072E‐04 1.080E‐05 9.67636E‐05 6.41014E‐05 364.00 0.03 0.03 4,272.17 33,942.99 2,907.76 102.25 915.88 606.73 3,445,303,680 293,419 302,884
SUV/pickups 1232 240 32 4.514E‐04 3.586E‐03 3.072E‐04 1.080E‐05 9.67636E‐05 6.41014E‐05 519.00 0.04 0.05 4,272.17 33,942.99 2,907.76 102.25 915.88 606.73 4,912,397,280 340,744 444,861

Tons per Year 4.51 35.83 3.07 0.11 0.97 0.64
Metric Tons per Year 8,741 0.67 0.78

CO2e in metric tons/year 8,997

Table 12.  2026 Off‐base Commuters

Commuters ‐ off base 3393
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 170 240 32 4.354E‐04 3.427E‐03 2.885E‐04 1.070E‐05 9.67942E‐05 6.4176E‐05 364.00 0.03 0.03 567.39 4,465.91 375.87 13.95 126.12 83.62 474,294,912 41,696 41,696
cars 1527 240 32 4.354E‐04 3.427E‐03 2.885E‐04 1.070E‐05 9.67942E‐05 6.4176E‐05 364.00 0.03 0.03 5,106.53 40,193.18 3,382.84 125.53 1,135.11 752.60 4,268,654,208 363,539 375,266
SUV/pickups 1527 240 32 4.354E‐04 3.427E‐03 2.885E‐04 1.070E‐05 9.67942E‐05 6.4176E‐05 519.00 0.04 0.05 5,106.53 40,193.18 3,382.84 125.53 1,135.11 752.60 6,086,350,368 422,175 551,172

Tons per Year 5.39 42.43 3.57 0.13 1.20 0.79
Metric Tons per Year 10,829 0.83 0.97

CO2e in metric tons/year 11,147

Table 13.  2027‐2028 Off‐base Commuters

Commuters ‐ off base 3542
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 177 240 32 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 571.97 4,471.81 369.15 14.63 131.76 87.25 495,086,592 43,524 43,524
cars 1594 240 32 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 364.00 0.03 0.03 5,147.71 40,246.33 3,322.37 131.69 1,185.86 785.26 4,455,779,328 379,476 391,717
SUV/pickups 1594 240 32 4.205E‐04 3.288E‐03 2.714E‐04 1.076E‐05 9.68748E‐05 6.41496E‐05 519.00 0.04 0.05 5,147.71 40,246.33 3,322.37 131.69 1,185.86 785.26 6,353,157,888 440,681 575,334

Tons per Year 5.43 42.48 3.51 0.14 1.25 0.83
Metric Tons per Year 11,304 0.86 1.01

CO2e in metric tons/year 11,635

Alternative 2

Same as Baseline.  No Personnel Changes at NAFEC.

Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors

Vehicle Type # vehicles # days 1mi/day

Emission Factors Annual Emissions
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TAB U. 2015 CONSTRUCTION AND DEMOLITION

Alternative 1

Table 1. Construction Projects 2015.

Project Name

Project Type 

(Expansion or 

Construction)

Aircraft Parking Apron Construction

Bachelor Enlisted Quarters 1 Construction

2 Aircraft Arm/De‐Arm Pads Construction

Hazardous Material Storage Construction

Supply Warehouse/Supply Administration Construction

Consolidated Public Works Construction

Aircraft and Structural Fire Station Construction

Weapons School Construction

Pilot Fit Facility Construction

Hangar 11 ‐ 2 Fleet Squadrons Aircraft Maintenance  Construction

Off‐Equipment Aircraft Maintenance Facility Construction

Communications Security Construction

Air Operations/Air Traffic Control Tower/Air Passenger and Air Cargo 

Terminal
Construction

Academic Training Center Construction

Table 2. Demolition Projects 2015.

Facility 

Square footage to be 

demolished

Building 126‐Vehicle Shelter 3,060

Building 130 ‐ Air Control Tower 2,646
Building 136‐Bike Parking 2,592
Building 137 ‐ Fire Station 10,004
Building 139 ‐ Air Ops Building 3,960
Building 142 ‐ Fire Station/Storage 6,240

Building 145‐Administrative Office 5,884
Building 157‐Auto Vehicle Maintenance and Public Works Shop 17,805
Building 158‐Storage 320

Building 159‐Glass/Boiler Shop 640
Building 160‐Public Works Shop 1,920
Building 163‐Administrative Office/Public Works Maintenance. Storage 3,456
Building 164‐Public Works Maintenance Storage 5,328
Building 165‐Laundry Facility/Vehicle Maintenance Shop 5,328
Building 184‐Public Works Maintenance Storage 80
Building 185‐Public Works Maintenance Storage 80
Building 193‐Public Works Maintenance Storage 350
Building 194‐Public Works Maintenance Storage 700
Building 400‐ Filling Station (2 pumps) 88
Building 402‐Vehicle and Equipment Fuel Storage  496
Building 406‐Filling Station Pumps 881

Building 446 ‐ Standby Generator/Sewage Pump Station 364
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Table 3. Aircraft Parking Apron Construction Emission Estimate.
Concrete Surface 1,809,000 SF 47.6 acres

200,799 SY 1.83 yards thick
3
Engine HP

4
Load Factor

,7
Emission Factors Annual Emissions

VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM PM2.5 CO2

g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr lb lb lb lb lb lb lb
Grader (CAT 120M2 or similar) 280 145 0.61 1.06 3.52 8.24 0.06 0.47 0.47 568 57.89 191.97 449.03 3.11 25.56 25.56 30,976
Steel drum roller/soil compactor 2,795 401 0.56 0.70 3.18 7.20 0.05 0.28 0.28 568 964.54 4,404.77 9,958.12 69.19 390.24 390.24 786,436
Paving/Concrete Machine 2,795 164 0.53 1.14 3.71 8.87 0.49 0.49 0.49 568 607.95 1,984.55 4,752.74 264.61 264.61 264.61 304,404
Curbing Machine 140 130 0.59 1.14 3.71 8.87 0.49 0.49 0.49 568 26.82 87.56 209.70 11.67 11.67 11.67 13,431
Cement and Motar Mixer 1 2,795 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 28.54 82.06 168.09 2.02 10.78 10.78 17,651
Cement and Motar Mixer 2 2,795 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 28.54 82.06 168.09 2.02 10.78 10.78 17,651
Cement and Motar Mixer 3 2,795 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 28.54 82.06 168.09 2.02 10.78 10.78 17,651

Tractor/Loader/Backhoe 2,795 75 0.55 1.50 4.22 8.33 0.06 0.80 0.80 568 381.05 1,072.73 2,116.23 15.25 203.87 203.87 144,462

3Engine HP

5Speed 

(miles/hour) VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb lb lb lb lb lb lb
Cement Truck  2,795 230 20 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 99.85 428.73 1,186.67 2.28 58.54 49.18 235,304
Water Truck 280 230 10 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 4.99 21.44 59.33 0.11 2.93 2.46 11,765

Tons/year: 1.11 4.22 9.62 0.19 0.49 0.49
Metric tons/year: 717

1
Equipment list from National Estimator, PACES and CALEE information.

2
 Productivty of the Equipment is based on a number of sources including PACE and National Estimator.  The following is more detail on Productivity Factors

Assume runway with cement stabilzed base (8 in thick) and asphalt running course (8 in thick)
We are estimating 1.5 yards thick (36" base (PACES) plus flexible upper course of 30 inches (Boeing)
Base productivity factor from PACES/National Estimator is 0.076 hour/CY of runway/taxi way/ Apron that is 1 yard thick.  The concrete for NAS Lemoore is estimated to be a total of 1.83yards, which will mean 1.83 times longe
Number of Mortar mixers based on National Estimator File (at least 3)

3
Engine HP is based on information compiled from CALEE, Caterpillar, and National Estimator.

4
Load Factor is Offroad Default Load Factor from Page 12, Table 3.3 of "California Emissions Estimator Model Appendix D Default Data Tables

5  Es mated speed based on Hendrickson, Chris.  Department of Civil and Environmental Engineering, Carnegie Mellon University.  Project Management for Construc on.  Fundamental Concepts for Owners, Engineers, Architects and Builders.   Version 2.2.  2008
6Emission Factors from Table 3.4 of of "California Emissions Estimator Model Appendix D Default Data Tables" Assume 2005 model year equipment
7On‐road emission factors are from EMFAC 2007 Version 2.3, Scenario Year 2015 HHDT‐DSL

Table 4.  Construction Detail ‐ Bachelor Quarters 1.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0.02 0.19 0.11 0 0.05 0.02 18.13
Grading 0.02 0.18 0.12 0 0.04 0.02 19.01
Trenching 0 0 0 0 0 0 0.19
Building Construction 0.54 3.69 2.67 0 0.23 0.23 421.43
Architectural Coating 0.46 0.02 0.02 0 0 0 2.3

Total Emissions  1.04 4.08 2.92 0 0.32 0.27 461

Table 5.  Construction Detail ‐ Two Aircraft Arm/De‐Arm Pads.
Finished Surface 160,000 SF 3.7 acres

17,776 SY 1.83 yards thick

VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM PM2.5 CO2

g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr lb lb lb lb lb lb lb
Grader (CAT 120M2 or similar) 25 150 0.61 1.06 3.52 8.24 0.06 0.47 0.47 568 5.30 17.56 41.08 0.28 2.34 2.34 2,834
Steel drum roller/soil compactor 247 401 0.56 0.70 3.18 7.20 0.05 0.28 0.28 568 85.31 389.59 880.76 6.12 34.52 34.52 69,558
Paving/Concrete Machine 247 164 0.53 1.14 3.71 8.87 0.49 0.49 0.49 568 53.77 175.53 420.36 23.40 23.40 23.40 26,924
Curbing Machine 12 130 0.59 1.14 3.71 8.87 0.49 0.49 0.49 568 2.37 7.74 18.55 1.03 1.03 1.03 1,188
Cement and Motar Mixer 1 247 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 2.52 7.26 14.87 0.18 0.95 0.95 1,561
Cement and Motar Mixer 2 247 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 2.52 7.26 14.87 0.18 0.95 0.95 1,561
Cement and Motar Mixer 3 247 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 2.52 7.26 14.87 0.18 0.95 0.95 1,561
Tractor/Loader/Backhoe 247 75 0.55 1.50 4.22 8.33 0.06 0.80 0.80 568 33.70 94.88 187.17 1.35 18.03 18.03 12,777

VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb lb lb lb lb lb lb
Asphalt/Cement Truck  247 230 20 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 8.83 37.92 104.96 0.20 5.18 4.35 20,812
Water Truck 25 230 10 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 0.44 1.90 5.25 0.01 0.26 0.22 1,041

Tons/year: 0.10 0.37 0.85 0.02 0.04 0.04
Metric tons/year: 63

Activity

1
On‐road Equipment

2
Cumulative Hours 

of Operation

1
Off‐road Equipment

2
Cumulative Hours 

of Operation

Annual Emissions

1On‐road Equipment

2Cumulative Hours 

of Operation 3Engine HP

5Speed 

(miles/hour)

1Off‐road Equipment

2Cumulative Hours 

of Operation 3Engine HP 4Load Factor

6,7Emission Factors
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Table 6.  Construction Detail ‐ General Purpose Warehouse,  Administrative Space, and Hazardous Materials Storage.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0.01 0.04 0.03 0 0 0 5.33
Grading 0.01 0.1 0.06 0 0.02 0.01 10.41
Building Construction 0.48 2.7 2.07 0 0.17 0.17 322.55

Architectural Coating 0.29 0.01 0.01 0 0 0 1.28

Total Emissions  0.79 2.85 2.17 0 0.19 0.18 340

Table 7.  Construction Detail ‐ Consolidated Public Works.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0.03 0.02 0 0.01 0 2.95
Grading 0.01 0.05 0.03 0 0.01 0.01 4.88
Building Construction 0.38 2.01 1.56 0 0.13 0.13 232.32
Architectural Coating 0.17 0.01 0.01 0 0 0 1.28

Total Emissions  0.56 2.1 1.62 0 0.15 0.14 241

Table 8.  Construction Detail ‐ Combined Aircraft and Structural Fire Station.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0.01 0 0 0 0 0.64
Grading 0 0.01 0.01 0 0 0 1.34
Trenching 0 0 0 0 0 0 0.37
Building Construction 0.09 0.68 0.53 0 0.04 0.04 88.2
Architectural Coating 0.06 0.01 0 0 0 0 0.64

Total Emissions  0.15 0.71 0.54 0 0.04 0.04 91

Table 9.  Construction Detail ‐ Pilot Fit Facility and Weapons School.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0.005 0 0 0 0 0.32
Grading 0 0.005 0.005 0 0 0 0.67
Trenching 0 0 0 0 0 0 0.185
Building Construction 0.045 0.34 0.265 0 0.02 0.02 44.11
Architectural Coating 0.015 0.005 0 0 0 0 0.32

Total Emissions  0.06 0.355 0.27 0 0.02 0.02 46

Activity

Activity

Activity

Activity
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Table 10.  Construction Detail ‐ Hangar 11 – 2 Fleet Squadrons.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0.01 0.04 0.03 0 0 0 5.33
Grading 0.01 0.1 0.06 0 0.02 0.01 10.41
Trenching 0 0 0 0 0 0 0.19
Building Construction 0.48 2.7 2.07 0 0.17 0

Architectural Coating 0.44 0.02 0.01 0 0.17 0.17 322.55

Total Emissions  0.94 2.86 2.17 0 0.36 0.18 338

Table 11.  Construction Detail ‐Off‐Equipment Aircraft Maintenance Facility.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0.03 0.02 0 0.01 0 2.95
Grading 0.01 0.05 0.03 0 0.01 0.01 4.88
Trenching 0 0 0 0 0 0 0.03
Building Construction 0.38 2.01 1.56 0 0.13 0.13 232.32

Architectural Coating 0.39 0.01 0.01 0 0 0 1.28

Total Emissions  0.78 2.1 1.62 0 0.15 0.14 241

Table 12.  Construction Detail ‐Communications Security.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0.01 0 0 0 0 0.64
Grading 0 0.01 0.01 0 0 0 1.34
Trenching 0 0 0 0 0 0 0.19
Building Construction 0.09 0.68 0.53 0 0.04 0.04 88.22
Architectural Coating 0.01 0.01 0 0 0 0 0.64

Total Emissions  0.1 0.71 0.54 0 0.04 0.04 91

Table 13.  Construction Detail ‐ Air Operations and Air Trafic Control Tower/Air Passenger and Air Cargo Facility.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0.03 0.02 0 0.01 0 2.95
Grading 0.01 0.05 0.03 0 0.01 0.01 4.88
Trenching 0 0 0 0 0 0 0.19
Building Construction 0.38 2.01 1.56 0 0.13 0.13 232.32
Architectural Coating 0.21 0.01 0.01 0 0 0 1.28

Total Emissions  0.6 2.1 1.62 0 0.15 0.14 242

Activity

Activity

Activity

Activity
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Table 14.  Construction Detail ‐ Academic Training Center.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0.01 0.05 0.03 0 0 0 5.34
Grading 0.01 0.1 0.06 0 0.03 0.02 10.41
Trenching 0 0 0 0 0 0 0.19
Building Construction 0.52 2.93 2.1 0 0.19 0.19 323.44

Architectural Coating 0.4 0.01 0.01 0 0 0 1.28

Total Emissions  0.94 3.09 2.2 0 0.22 0.21 341

Table 15.  Demolition of Bldg 126, 130,136, 137,139,142, 145, 157, 158, 159, 160, 163, 164, 165, 184, 185, 193, 194, 400, 402, 406, and 446.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Demolition and site clearing 0.06 0.44 0.29 0.00 0.05 0.02 44.57

Total Emissions  0.06 0.44 0.29 0.00 0.05 0.02 45

Table 16.  Total Construction Equipment Emissions Estimates for 2015.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Construction  7.17 25.55 26.14 0.20 2.18 1.89 2432.11
Demolition 0.06 0.44 0.29 0.00 0.05 0.02 44.57

Total Emissions  7.24 25.99 26.43 0.20 2.23 1.91 2,477

Activity

Activity

Activity
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TAB V. 2018 CONSTRUCTION AND DEMOLITION
 

Alternative 2

Table 1. Construction Projects 2018.

Project Name

Project Type 

(Expansion or 

Construction)
Special Access Program Facility Construction

Table 2.  Construction Detail ‐ Special Access Program Facility ‐ CALEE Model Results.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0.01 0 0 0 0 0.64
Grading 0 0.01 0.01 0 0 0 1.34
Building Construction 0.1 0.75 0.53 0 0.05 0.05 88.22

Architectural Coating 0.03 0.01 0 0 0 0 0.64

Total Emissions  0.13 0.78 0.54 0 0.05 0.05 91

Activity
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TAB W. 2019 CONSTRUCTION
(all tables Alternative 1)
Table 1. Construction Projects 2019

Project Name

Project Type 

(Expansion or 

Construction)

FY

Bachelor Quarters 2 Construction 2019

Aircraft Maintenance Hangar 12 – 2 Fleet Squadrons Construction 2019

3 Taxiways Construction 2019

Power Check Pad with Access Taxiway Construction 2019

Aircraft Access Apron Construction 2019

Road ‐ Extend 3rd St. to D St. Expansion 2019

Privately‐Owned Vehicle Parking Construction 2019

Indoor Physical Fitness Center Construction 2019

Wing Administration Construction 2019

Enlisted Dining Facility Construction 2019

Ordnance Operations Facility Construction 2019

Ordnance Storage Facility Construction 2019

Child Development Center Construction 2019

Family Services Center Construction 2019

Medical/Dental Facility Construction 2019

Youth and School Age Children Center Construction 2019

Waste Water Treatment Facility Construction 2019

Base Administrative Office Construction 2019

NCIS/Regional/Naval Legal Services Office Construction 2019

Table 2.  Demolition Projects 2019

Project Name SF

Building 100‐Sewage Plant Equipment 147

Building 120‐Existing Waste Water Plant 908

Building 433‐Stand‐by Power Plant 384

Building 436‐Dining Facility 15,548

Building 440‐Garbage House  320

Builidng 459 ‐ Sewage Pump Stations 704

Building 523‐Existing Medical/Dental Facilities 10,155
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Table 3.  Construction Detail ‐ Bachelor Quarters 2.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0.02 0.19 0.11 0 0.05 0.02 18.13
Grading 0.02 0.18 0.12 0 0.04 0.02 19.01
Trenching 0 0 0 0 0 0 0.19
Building Construction 0.54 3.69 2.67 0 0.23 0.23 421.43
Architectural Coating 0.46 0.02 0.02 0 0 0 2.3

Total Emissions  1.04 4.08 2.92 0 0.32 0.27 461

Table 4.  Construction Detail ‐  Aircraft Maintenance Hangar 12 – 2 Fleet Squadrons.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0 0.02 0 0 0 5.34
Grading 0.01 0.07 0.06 0 0.02 0.01 10.43
Trenching 0 0 0 0 0 0 0.19
Building Construction 0.32 1.92 1.96 0 0.1 0.1 323.1
Architectural Coating 0.44 0.01 0.01 0 0 0 1.28

Total Emissions  0.77 2 2.05 0 0.12 0.11 340

Table 5. 3 Taxiways, Power Check Pad with Access Taxiway and Aircraft Access Apron Construction Estimates
Concrete Surface 370,500 SF 8.5 acres

41,126 SY 1.83 yards thick

3
Engine HP

4
Load Factor

VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM PM2.5 CO2

g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr lb lb lb lb lb lb lb
Grader (CAT 120M2 or similar) 57 145 0.61 1.06 3.52 8.24 0.06 0.47 0.47 568 11.84 39.28 91.88 0.64 5.23 5.23 6,339
Steel drum roller/soil compactor 572 401 0.56 0.70 3.18 7.20 0.05 0.28 0.28 568 197.37 901.33 2,037.68 14.16 79.85 79.85 160,924
Paving/Concrete Machine 572 164 0.53 1.14 3.71 8.87 0.49 0.49 0.49 568 124.40 406.09 972.53 54.15 54.15 54.15 62,289
Curbing Machine 29 130 0.59 1.14 3.71 8.87 0.49 0.49 0.49 568 5.49 17.92 42.91 2.39 2.39 2.39 2,748
Cement and Motar Mixer 1 572 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 5.84 16.79 34.40 0.41 2.21 2.21 3,612
Cement and Motar Mixer 2 572 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 5.84 16.79 34.40 0.41 2.21 2.21 3,612
Cement and Motar Mixer 3 572 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 5.84 16.79 34.40 0.41 2.21 2.21 3,612
Tractor/Loader/Backhoe 572 75 0.55 1.50 4.22 8.33 0.06 0.80 0.80 568 77.97 219.51 433.03 3.12 41.72 41.72 29,561

3Engine HP

5Speed 

(miles/hour) VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb lb lb lb lb lb lb
Cement Truck  572 230 20 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 20.43 87.73 242.82 0.47 11.98 10.06 48,149
Water Truck/Oil truck 57 230 10 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 1.02 4.39 12.14 0.02 0.60 0.50 2,407

Tons/year: 0.23 0.86 1.97 0.04 0.10 0.10
Metric tons/year: 147

6,7
Emission Factors Annual Emissions

2
Cumulative Hours 

of Operation

1On‐road Equipment

2Cumulative Hours 

of Operation

Activity

Activity

1
Off‐road Equipment
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Table 6.  Construction Detail ‐POV Parking and Through Road (Hangar Area).

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0.14 1.12 0.65 0.32 0.32 0.2 108.8
Grading 0.42 3.4 1.91 0 0.49 0.29 369.24

Paving 0.19 0.88 0.57 0 0.08 0.08 72.77

Total Emissions  0.75 5.4 3.13 0.32 0.89 0.57 551

Table 7.  Construction Detail ‐ Indoor Physical Fitness Center and Wing Facility.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0.005 0 0 0 0 0.32
Grading 0 0.005 0.005 0 0 0 0.67
Trenching 0 0 0 0 0 0 0.185
Building Construction 0.045 0.34 0.265 0 0.02 0.02 44.11

Architectural Coating 0.015 0.005 0 0 0 0 0.32

Total Emissions  0.06 0.355 0.27 0 0.02 0.02 46

Table 8.  Construction Detail ‐ Enlisted Dining Facility.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0.03 0.02 0 0.01 0 2.95
Grading 0.01 0.04 0.03 0 0.01 0.01 4.88
Trenching 0 0 0 0 0 0 0.19
Building Construction 0.34 1.87 1.53 0 0.12 0.12 232.32

Architectural Coating 0.11 0.01 0.01 0 0 1.28

Total Emissions  0.46 1.95 1.59 0 0.14 0.13 242

Activity

Activity

Activity
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Table 9.  Construction Detail ‐ Base Administrative Office and NCIS/Regional/Naval Legal Services Office.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0 0 0 0 0 0.64
Grading 0 0.01 0.01 0 0 0 1.34
Trenching 0 0 0 0 0 0 0.38
Building Construction 0.08 0.55 0.52 0 0.03 0.03 88.35

Architectural Coating 0.03 0.01 0 0 0 0 0.64

Total Emissions  0.11 0.57 0.53 0 0.03 0.03 91

Table 10.  Construction Detail ‐Ordnance Operations Facility and Ordnance Storage Facility.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0.04 0.32 0.2 0 0.09 0.05 36.27
Grading 0.05 0.38 0.29 0 0.09 0.05 47.52
Trenching 0 0 0 0 0 0 0.19
Building Construction 0.46 3.04 2.61 0 0.18 0.18 419.59

Architectural Coating 0.46 0.02 0.02 0 0 0 2.55

Total Emissions  1.01 3.76 3.12 0 0.36 0.28 506

Table 11.  Construction Detail ‐Child Development Center.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0.03 0.02 0 0.01 0 2.95
Grading 0.01 0.04 0.03 0 0.01 0.01 4.89
Trenching 0 0 0 0 0 0 0.38
Building Construction 0.34 1.87 1.53 0 0.12 0.12 232.32

Architectural Coating 0.12 0.01 0.01 0 0 0 1.28

Total Emissions  0.47 1.95 1.59 0 0.14 0.13 242

Activity

Activity

Activity
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Table 12.  Construction Detail ‐ Family Services Center, Youth and School Age Children Center, and Medical/Dental Facility.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0.02 0.16 0.1 0 0.06 0.03 18.17
Grading 0.02 0.15 0.11 0 0.04 0.04 19.05
Trenching 0 0 0 0 0.03 0 0.05
Building Construction 0.46 3.05 2.62 0 0.18 0.18 422.21

Architectural Coating 0.5 0.02 0.02 0 0 0 2.3

Total Emissions  1 3.38 2.85 0 0.31 0.25 462

Table 13.  Construction Detail ‐ Wastewater Treatment Facility.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0.01 0.1 0.06 0 0.03 0.01 10.9
Grading 0.02 0.12 0.09 0 0.03 0.02 14.28
Trenching 0 0 0 0 0 0 0.05
Building Construction 0.44 2.92 2.51 0 0.17 0.17 403.85

Architectural Coating 0.61 0.01 0.01 0 0 0 1.28

Total Emissions  1.08 3.15 2.67 0 0.23 0.2 430

Table 14.  Demolition of bldgs 100, 120, 433, 436,  440, 459 & 523.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Demolition and site clearing 0.0219 0.12 0.98 0 0.01 0 14.72

Total Emissions  0.02 0.12 0.98 0 0.01 0 15

Table 15.  Total Construction Equipment Emissions Estimates for 2019.

VOC NOx CO SO2 PM10 PM2.5 CO2
tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Construction  4.94 20.52 15.75 0.32 2.12 1.61 2569.47

Demolition 0.02 0.12 0.98 0.00 0.01 0.00 14.72

Total Emissions  4.96 20.64 16.73 0.32 2.13 1.61 2,584

Activity

Activity

Activity

Activity
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TAB X. 2022 ‐ 2025 CONSTRUCTION

(all tables Alternative 1)

Table 1. Construction Projects 2022 ‐2025

Project Name

Project Type 

(Expansion or 

Construction)

FY

Existing Runway Extension Expansion 2022

Second Runway Construction 2022

Flight Line Fence Modification 2022

Hangar 10 ‐ FRS Aircraft Maintenance Construction 2022

BEQ 3 Construction 2022

Aircraft Maintenance Hangar 13 – 2 Fleet Squadron Construction 2023

BEQ 4 Construction 2024

Aircraft Maintenance Hangar 14 – 1 Fleet Squadron Construction 2025
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Table 2. Demolition of concrete/asphalt for construction of 2nd Runway

89734 SF 16,552 CY

VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM10 PM2.5 CO2

g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr lb lb lb lb lb lb lb

D‐6K Crawler Dozer with attachments 1,954 125 0.58 0.34 1.21 4.08 0.12 0.23 0.22 535.79 107.35 377.03 1274.16 35.99 70.60 68.48 167317.07

Wheel mounted air compressor  1,954 49 0.59 0.33 2.54 4.53 0.13 0.54 0.53 595.16 40.81 316.46 563.77 15.94 67.49 65.46 74112.77
Pneumatic Paving Breaker and jackhammer on 

excavator (CAT 345D L or similar) 75 380 0.59 0.31 2.50 4.51 0.13 0.55 0.54 595.21 11.54 92.29 166.58 4.73 20.40 19.79 21999.82

VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM10 PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb lb lb lb lb lb lb

Dump Truck  1,517 230 27 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 73.91 317.34 878.38 1.69 43.33 36.41 174,172

Subtotal (Tons): 0.12 0.55 1.44 0.03 0.10 0.10 219

Table 3. Construction Emission Estimates for Second Runway, Flightline Fence and Extension of Existing Runway ‐ 2022.

Concrete Surface 2,160,000 SF 49.6 acres

239,976 SY 1.83 yards thick

VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM PM2.5 CO2

g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr g/hp‐hr lb lb lb lb lb lb lb

Grader (CAT 120M2 or similar) 334 145 0.61 1.06 3.52 8.24 0.06 0.47 0.47 568 69.12 229.22 536.15 3.71 30.52 30.52 36,987

Steel drum roller/soil compactor 3,338 401 0.56 0.70 3.18 7.20 0.05 0.28 0.28 568 1,151.69 5,259.42 11,890.29 82.62 465.96 465.96 939,028

Paving/Concrete Machine 3,338 164 0.53 1.14 3.71 8.87 0.49 0.49 0.49 568 725.91 2,369.61 5,674.91 315.95 315.95 315.95 363,468

Curbing Machine 167 130 0.59 1.14 3.71 8.87 0.49 0.49 0.49 568 32.03 104.55 250.38 13.94 13.94 13.94 16,037

Cement and Motar Mixer 1 3,338 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 34.08 97.98 200.70 2.41 12.87 12.87 21,075

Cement and Motar Mixer 2 3,338 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 34.08 97.98 200.70 2.41 12.87 12.87 21,075

Cement and Motar Mixer 3 3,338 9 0.56 0.92 2.64 5.41 0.07 0.35 0.35 568 34.08 97.98 200.70 2.41 12.87 12.87 21,075

Tractor/Loader/Backhoe 3,338 75 0.55 1.50 4.22 8.33 0.06 0.80 0.80 568 454.98 1,280.87 2,526.84 18.21 243.43 243.43 172,492

VOC CO NOx SO2 PM10 PM2.5 CO2 VOC CO NOx SO2 PM PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb lb lb lb lb lb lb

Cement Truck  3,338 230 20 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 119.22 511.91 1,416.92 2.73 69.90 58.73 280,959

Water Truck/Oil truck 334 230 10 1.79E‐03 7.67E‐03 2.12E‐02 4.08E‐05 1.05E‐03 8.80E‐04 4 5.96 25.60 70.85 0.14 3.49 2.94 14,048

Tons/year: 1.33 5.04 11.48 0.22 0.59 0.59

Metric tons/year: 856

On‐road Equipment

Cumulative Hours of 

Operation Engine HP

y based 

Speed 

Off‐road Equipment

Cumulative Hours of 

Operation Engine HP

Load 

Factor

Emission Factors Annual Emissions

4Load 

Factor

6,7Emission Factors Annual Emissions

5Speed 

(miles/hou

1Off‐road Equipment

2Cumulative Hours of 

Operation 3Engine HP

1On‐road Equipment

2Cumulative Hours of 

Operation 3Engine HP
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Table 4.  Construction Detail ‐ Aircraft Maintenance Hanger 10‐ 2022.

VOC NOx CO SO2 PM10 PM2.5 CO2

tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0.03 0.02 0 0.01 0 2.95

Grading 0.01 0.05 0.03 0.01 0.01 0.01 4.88

Trenching 0 0 0 0 0 0 0.19

Building Construction 0.41 2.17 1.59 0 0.15 0.15 232.32

Architectural Coating 0.33 0.01 0 0 0 0 1.28

Total Emissions  0.75 2.26 1.64 0.01 0.17 0.16 242

Table 5.  Construction Detail ‐ Bachelor Quarters 3‐ 2022.

VOC NOx CO SO2 PM10 PM2.5 CO2

tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0.02 0.2 0.11 0 0.05 0.02 18.86

Grading 0.02 0.18 0.12 0 0.04 0.02 19.77

Trenching 0 0 0 0 0 0 0.2

Building Construction 0.56 3.83 2.78 0 0.24 0.24 438.29

Architectural Coating 0.48 0.02 0.02 0 0 0 2.4

Total Emissions  1.08 4.23 3.03 0 0.33 0.28 480

Table 6. Total Construction Emissions for 2022.

VOC NOx CO SO2 PM10 PM2.5 CO2

tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Construction  3.28 12.08 17.60 0.26 1.19 1.12 940

Table 7.  Construction Detail ‐  Aircraft Maintenance Hangar 13– 2 Fleet Squadrons ‐ 2023 .

VOC NOx CO SO2 PM10 PM2.5 CO2

tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0 0.02 0 0 0 5.34

Grading 0.01 0.07 0.06 0 0.02 0.01 10.43

Trenching 0 0 0 0 0 0 0.19

Building Construction 0.32 1.92 1.96 0 0.1 0.1 323.1

Architectural Coating 0.44 0.01 0.01 0 0 0 1.28

Total Emissions  0.77 2 2.05 0 0.12 0.11 340

Table 8.  Construction Detail ‐ Bachelor Quarters 4‐ 2024.

VOC NOx CO SO2 PM10 PM2.5 CO2

tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0.02 0.19 0.11 0 0.05 0.02 18.13

Grading 0.02 0.18 0.12 0 0.04 0.02 19.01

Trenching 0 0 0 0 0 0 0.19

Building Construction 0.54 3.69 2.67 0 0.23 0.23 421.43

Architectural Coating 0.46 0.02 0.02 0 0 0 2.3

Total Emissions  1.04 4.08 2.92 0 0.32 0.27 461

Table 9.  Construction Detail ‐  Aircraft Maintenance Hangar 14 – 1 Fleet Squadron ‐ 2025.

VOC NOx CO SO2 PM10 PM2.5 CO2

tons/year tons/year tons/year tons/year tons/year tons/year metric tons/year

Site Preparation  0 0.02 0.01 0 0 0 2.95

Grading 0 0.03 0.02 0 0.01 0.01 4.89

Trenching 0 0 0 0 0 0 0.19

Building Construction 0.2 1.26 1.43 0 0.03 0.06 232.67

Architectural Coating 0.22 0.01 0.01 0 0 0 1.28

Total Emissions  0.42 1.32 1.47 0 0.04 0.07 242

Activity

Activity

Activity

Activity

Activity

Activity
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TAB Y. CONSTRUCTION WORKERS COMMUTE EMISSIONS

Alternative 1
Table 1. 2015  

Commuters ‐ off base 1,948 personnel

2
VOCs

2
CO

2
NOx 2

SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 97 240 76 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 364.00 0.03 0.03 1,178.84 10,910.09 1,069.28 19.02 164.49 106.86 646,673,664 56,850 56,850
cars 877 240 76 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 364.00 0.03 0.03 10,609.59 98,190.81 9,623.52 171.15 1,480.41 961.74 5,820,062,976 495,665 511,654
SUV/pickups 877 240 76 6.635E‐04 6.141E‐03 6.019E‐04 1.070E‐05 9.25881E‐05 6.01496E‐05 519.00 0.04 0.05 10,609.59 98,190.81 9,623.52 171.15 1,480.41 961.74 8,298,386,496 575,611 751,492

Tons per Year 11.20 103.65 10.16 0.18 1.56 1.02
Metric Tons per Year 14,765 1.13 1.32

CO2e in metric tons/year 15,198
1
 76 mile per day is average of 32 Mile/day based on average distance to nearby communities of Brawley and Imperial, CA of approximately 16 miles and commuting from Yuma AZ, two times per day Assume 2 people per car in carpool.  Assume 50/50 split cars and SUV

2Emission Factors from  onroadEF07_26.xls (SCAQMD 2009) 
3Emission Factors from Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document  (CEQ. 2010), Table D‐11
4
Emission Factors from Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document  (CEQ. 2010), Table D‐12
Number of construction workers based on Table 4.7‐11 in the EIS

Table 2. 2019
Commuters ‐ off base 1,420 Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 71 240 76 5.465E‐04 4.718E‐03 4.372E‐04 1.072E‐05 9.5227E‐05 6.25868E‐05 364.00 0.03 0.03 707.79 6,110.26 566.14 13.88 123.32 81.05 471,394,560 41,441 41,441
cars 639 240 76 5.465E‐04 4.718E‐03 4.372E‐04 1.072E‐05 9.5227E‐05 6.25868E‐05 364.00 0.03 0.03 6,370.11 54,992.33 5,095.22 124.96 1,109.91 729.47 4,242,551,040 361,316 372,972
SUV/pickups 639 240 76 5.465E‐04 4.718E‐03 4.372E‐04 1.072E‐05 9.5227E‐05 6.25868E‐05 519.00 0.04 0.05 6,370.11 54,992.33 5,095.22 124.96 1,109.91 729.47 6,049,131,840 419,593 547,802

Tons per Year 6.72 58.05 5.38 0.13 1.17 0.77
Metric Tons per Year 10,763 0.82 0.96

CO2e in metric tons/year 11,079

Table 3. 2022

Commuters ‐ off base 870
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 44 240 76 4.866E‐04 3.979E‐03 3.515E‐04 1.072E‐05 9.66111E‐05 6.38897E‐05 364.00 0.03 0.03 386.07 3,156.83 278.89 8.50 76.66 50.69 288,812,160 25,390 25,390
cars 392 240 76 4.866E‐04 3.979E‐03 3.515E‐04 1.072E‐05 9.66111E‐05 6.38897E‐05 364.00 0.03 0.03 3,474.62 28,411.44 2,510.02 76.53 689.90 456.23 2,599,309,440 221,370 228,511
SUV/pickups 392 240 76 4.866E‐04 3.979E‐03 3.515E‐04 1.072E‐05 9.66111E‐05 6.38897E‐05 519.00 0.04 0.05 3,474.62 28,411.44 2,510.02 76.53 689.90 456.23 3,706,158,240 257,075 335,625

Tons per Year 3.67 29.99 2.65 0.08 0.73 0.48
Metric Tons per Year 6,594 0.50 0.59

CO2e in metric tons/year 6,788

Emission Factors

Vehicle Type

Annual Emissions

Vehicle Type # vehicles # days 1
mi/day

Emission Factors

Annual Emissions

# vehicles # days 1mi/day

Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors
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Table 4. 2023

Commuters ‐ off base 306
5Personnel

2VOCs 2CO 2NOx 2
SO2

2PM10
2PM2.5

3,4CO2
3,4CH4

3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 15 240 76 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 364.00 0.03 0.03 130.89 1,053.57 91.68 2.99 27.00 17.87 101,582,208 8,930 8,930
cars 138 240 76 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 364.00 0.03 0.03 1,177.97 9,482.14 825.11 26.87 243.04 160.86 914,239,872 77,861 80,373
SUV/pickups 138 240 76 4.690E‐04 3.775E‐03 3.285E‐04 1.070E‐05 9.67635E‐05 6.4046E‐05 519.00 0.04 0.05 1,177.97 9,482.14 825.11 26.87 243.04 160.86 1,303,545,312 90,419 118,047

Tons per Year 1.24 10.01 0.87 0.03 0.26 0.17
Metric Tons per Year 2,319 0.18 0.21

CO2e in metric tons/year 2,387

Table 5. 2024

Commuters ‐ off base 147
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 7 240 76 4.514E‐04 3.586E‐03 3.072E‐04 1.080E‐05 9.67636E‐05 6.41014E‐05 364.00 0.03 0.03 60.51 480.77 41.19 1.45 12.97 8.59 48,799,296 4,290 4,290
cars 66 240 76 4.514E‐04 3.586E‐03 3.072E‐04 1.080E‐05 9.67636E‐05 6.41014E‐05 364.00 0.03 0.03 544.60 4,326.92 370.67 13.03 116.75 77.34 439,193,664 37,404 38,610
SUV/pickups 66 240 76 4.514E‐04 3.586E‐03 3.072E‐04 1.080E‐05 9.67636E‐05 6.41014E‐05 519.00 0.04 0.05 544.60 4,326.92 370.67 13.03 116.75 77.34 626,212,944 43,437 56,709

Tons per Year 0.57 4.57 0.39 0.01 0.12 0.08
Metric Tons per Year 1,114 0.09 0.10

CO2e in metric tons/year 1,147

Table 6. 2025

Commuters ‐ off base 168
5Personnel

2VOCs 2CO 2NOx 2SO2
2PM10

2PM2.5
3,4CO2

3,4CH4
3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 8 240 76 4.354E‐04 3.427E‐03 2.885E‐04 1.070E‐05 9.67942E‐05 6.4176E‐05 364.00 0.03 0.03 66.72 525.13 44.20 1.64 14.83 9.83 55,770,624 4,903 4,903
cars 76 240 76 4.354E‐04 3.427E‐03 2.885E‐04 1.070E‐05 9.67942E‐05 6.4176E‐05 364.00 0.03 0.03 600.46 4,726.17 397.78 14.76 133.47 88.50 501,935,616 42,747 44,126
SUV/pickups 76 240 76 4.354E‐04 3.427E‐03 2.885E‐04 1.070E‐05 9.67942E‐05 6.4176E‐05 519.00 0.04 0.05 600.46 4,726.17 397.78 14.76 133.47 88.50 715,671,936 49,642 64,810

Tons per Year 0.63 4.99 0.42 0.02 0.14 0.09
Metric Tons per Year 1,273 0.10 0.11

CO2e in metric tons/year 1,311

Alternative 2 Construction Commuters
Table 7. 2018

Commuters ‐ off base 35 personnel

2
VOCs

2
CO

2
NOx 2SO2

2PM10
2PM2.5

3,4CO2
3,4CH4

3,4N2O VOCs CO NOx SO2 PM10 PM2.5 CO2 CH4 N2O

lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi g/mi g/mi lb lb lb lb lb lb g g g
carpool 2 240 76 5.718E‐04 5.029E‐03 4.730E‐04 1.071E‐05 9.49415E‐05 6.23353E‐05 364.00 0.03 0.03 18.25 160.52 15.10 0.34 3.03 1.99 11,618,880 1,021 1,021
cars 16 240 76 5.718E‐04 5.029E‐03 4.730E‐04 1.071E‐05 9.49415E‐05 6.23353E‐05 364.00 0.03 0.03 164.26 1,444.68 135.88 3.08 27.27 17.91 104,569,920 8,906 9,193
SUV/pickups 16 240 76 5.718E‐04 5.029E‐03 4.730E‐04 1.071E‐05 9.49415E‐05 6.23353E‐05 519.00 0.04 0.05 164.26 1,444.68 135.88 3.08 27.27 17.91 149,098,320 10,342 13,502

Tons per Year 0.17 1.52 0.14 0.00 0.03 0.02
Metric Tons per Year 265 0.02 0.02

CO2e in metric tons/year 273

Annual Emissions

Vehicle Type # vehicles # days 1
mi/day

Emission Factors

Emission Factors Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Annual Emissions

Vehicle Type # vehicles # days 1mi/day

Emission Factors
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NAF El Centro Draft General Conformity Determination   
US Navy F-35C West Coast Homebasing  

 

ATTACHMENT 2: LETTER FROM THE IMPERIAL COUNTY AIR POLLUTION CONTROL DISTRICT 
REGARDING THE PROPOSED ACTION EMISSIONS 
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NAF El Centro Record of Non‐Applicability for Clean Air Act Conformity   

US Navy F‐35C West Coast Homebasing   

 

DRAFT RECORD OF NON‐APPLICABILITY 
FOR CLEAN AIR ACT CONFORMITY 

US NAVY F‐35C WEST COAST HOMEBASING 

Alternative 2 of the proposed action at Naval Air Facility (NAF) El Centro falls under the Record of Non‐

Applicability (RONA) category and is documented with this RONA. 

PROPOSED ACTION 

Action Proponent: US Fleet Forces Command 

Proposed Action Name: US Navy F‐35C West Coast Homebasing 

Location: NAF El Centro, California 

Introduction:  This proposed action involves homebasing of F‐35C aircraft in the Navy Pacific Fleet.   

Proposed  Action  Summary:    Under  Alternative  2,  100  F‐35C  aircraft  would  be  homebased  at  NAS 

Lemoore. However, a Special Access Program Facility would be constructed at NAF El Centro for F‐35C 

mission  support and Hangars 3 and 4 would be  renovated  to provide upgraded power. F‐35C aircraft 

homebased at NAS Lemoore would conduct detachment and transient operations at NAF El Centro.   

Air Emissions Summary:  

Alternative 2 – NAS Lemoore Homebasing 

Under Alternative 2, annual airfield operations would increase by approximately 800 operations at NAF 

El Centro. Emissions resulting from the proposed action were estimated based on the expected number, 

type, and duration of aircraft operations, ground support equipment (GSE) operations, onsite squadron 

government‐owned  vehicle  (GOV)  use,  construction  activities,  and  personnel  on  an  annual  basis  to 

complete Alternative 2 of the proposed action. These results were compared to the General Conformity 

Rule de minimis thresholds for the applicable criteria pollutants.  

Table 1 presents the results, which  indicate that the proposed action emissions for  implementation of 

Alternative 2 at NAF El Centro would not exceed any applicable de minimis thresholds. Additionally, the 

proposed action would not exceed 10 percent of the regional emissions for Imperial County, California. 

Table 1. Alternative 2 Emissions and Comparison to de minimis 

Year 
Air Pollutant Emissions (tons/year) 

VOCs  NOx  SO2  PM10  PM2.5 

Baseline  244.18  210.55  27.01  119.74  116.06 

2016  195.96  129.67  15.84  69.72  67.55 

2016 Net Change  ‐48.23  ‐80.87  ‐11.17  ‐50.02  ‐48.51 

2017  194.73  138.11  16.61  63.30  61.34 

2017 Net Change  ‐49.45  ‐72.43  ‐10.39  ‐56.43  ‐54.72 

2018  185.33  134.07  16.03  60.64  58.74 

2018 Net Change  ‐58.85  ‐76.48  ‐10.97  ‐59.10  ‐57.31 

2019  167.20  111.86  13.52  55.53  53.79 

2019 Net Change  ‐76.98  ‐98.69  ‐13.48  ‐64.21  ‐62.27 

2020  165.78  122.95  14.88  55.18  53.46 
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Table 1. Alternative 2 Emissions and Comparison to de minimis 

Year 
Air Pollutant Emissions (tons/year) 

VOCs  NOx  SO2  PM10  PM2.5 

2020 Net Change  ‐78.41  ‐87.59  ‐12.12  ‐64.56  ‐62.60 

2021  156.78  154.04  18.76  52.99  51.35 

2021 Net Change  ‐87.41  ‐56.51  ‐8.25  ‐66.74  ‐64.71 

2022  147.53  168.40  20.56  50.58  49.02 

2022 Net Change  ‐96.66  ‐42.15  ‐6.45  ‐69.15  ‐67.04 

2023  138.70  204.34  25.02  48.49  47.00 

2023 Net Change  ‐105.48  ‐6.21  ‐1.99  ‐71.25  ‐69.06 

2024  129.60  225.86  27.70  46.18  44.77 

2024 Net Change  ‐114.59  15.31  0.69  ‐73.56  ‐71.29 

2025  120.51  249.70  30.68  43.90  42.57 

2025 Net Change  ‐123.67  39.15  3.67  ‐75.83  ‐73.48 

2026  111.91  297.68  36.62  41.97  40.72 

2026 Net Change  ‐132.28  87.13  9.61  ‐77.77  ‐75.34 

2027‐2028  102.41  304.70  37.52  39.43  38.26 

2027‐2028 Net Change  ‐141.77  94.16  10.52  ‐80.31  ‐77.80 

de minimis Thresholds  100  100  100  70  100 

Exceedance?  No  No  No  No  No 

Imperial County  
2008 Estimated Emissions 

11,096  13,906  146  84,761  14,381 

Percent of 2008 County 
Emissions at end state 
(2027/2028) 

0%  0.67%  7.2%  0%  0% 

Exceeds 10% Regional 
Emissions 

No  No  No  No  No 
 

 

Emissions were calculated using:  

 The  baseline  operations  are  from  NAF_El_Centro_2012_Baseline_Airfields_Ops20120531.xlsx 
received from Wyle on 31 May 2012. 

 Alternative 2 operations are taken from 
NAF_El_Centro_2012_FOC_ALT1_Airfield_Ops20120531.xlsx and NAF_El_Centro_2012_Alt 
2_NoBasing_Ops20120531.xlsx, respectively, received from Wyle on 31 May 2012. 

 Taxi in and taxi out as well as hot refueling times are based on information obtained from 
Qinetiq contractor personnel at NAS Lemoore. 

 Where PM2.5 emission index is not available, PM2.5 calculated as 97% of PM10 emissions, in 
accordance with, EPA Docket #OAR‐2003‐0053‐1692.  

 Flight profiles for FA‐18C and Blue Angels were obtained from the Aircraft Noise Study for NAF El 
Centro, July 2012, Appendix C.  The “Other Military Jet” is assumed to be foreign military FA‐
18C/D aircraft. 

 FFR (fuel consumption), and emission indices for FA‐18C/D aircraft were obtained from AESO 
Memorandum Report No. 9734, Rev C, November 2002 and AESO Memorandum Report No. 
9815, Rev G, March 2011.  

 Blue angels operations were assumed to be flown for 30 sessions including all maneuver tracks.  
All maneuvers are performed below 3000 feet. 
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 Flight profiles for the FA‐18E/F and EA‐18G were obtained from the Aircraft Noise Study for NAF 
El Centro, July 2012, Appendix C.  

 FFR  (fuel  consumption),  and emission  indices  for  FA‐18E/F  aircraft were obtained  from AESO 
Memorandum Report No. 9725, Revision D, February 2011 and AESO Memorandum Report No. 
9815, Rev G. 

 Operational times and emission indexes for AV‐8B from AESO Memoranda Report No.9913 Rev 
D, November 2009 and AESO Memorandum Report No. 9963 Rev C, November 2009. 

 AV‐8B aircraft are assumed  to cease operations at NAF El Centro after 2017 as part of  the US 
Marine Corps‐wide transition from AV‐8B to F‐35B aircraft. 

 Operational  times,  power  settings,  FFR,  and  emission  indexes  for  EA‐6B  from  AESO 
Memorandum  Report No.  9917  Rev  C, December  2009  and  AESO Memorandum  Report No. 
9941 Rev B, December 2009. 

 Operational  times,  power  settings,  FFR,  and  emission  indexes  for  the  T‐45  from  AESO 
Memorandum Report No. 2010‐09, September 2010 and AESO Memorandum Report No. 2010‐
10, September 2010. 

 Operational  times,  power  settings,  FFR,  and  emission  indexes  for  C‐130  from  AESO 
Memorandum Report No. 2000‐09 Rev B, January 2001. 

 Flight profiles for the T‐6 were obtained Pensacola JPATS.xls (Wyle 2011).   

 FFR and emission  indices  for T‐6  from Air Emissions Factor Guide  to Air Force Mobile Sources 
Methods  for  Estimating  Emissions  of  Air  Pollutants  for  Mobile  Sources  at  U.S.  Air  Force 
Installations, December 2009, Air Force Center for Engineering and the Environment. 

 Transient helicopters  including H‐60, H‐1 and unknown models from the Royal Naval Air Force 
were combined and modeled as an H‐60.   

 Operational times, power settings, FFR, and emission indexes for H‐60 from AESO Memorandum 
Report No. 9929 Rev A, November 2009. 

 Operational  times,  power  settings,  FFR,  and  emission  indexes  for  MV‐22  from  AESO 
Memorandum Report No. 9946, Rev E, January 2001. 

 Flight profiles for F‐35C and F‐35B were obtained from the Aircraft Noise Study for F‐35C Basing, 
Naval Air Facility El Centro, California, July 2012, Appendix C. 

 Hot refueling times for the F‐35C are estimated to be 23.3 minutes.  

 Emissions  Indexes, FFR and  temperature  (T3)  factors  for F‐35C and F‐35B are calculated using 
ITAR‐FOUO‐FFR‐T3‐EI determination.xls originally authored by SAIC.  

 Idle/taxi  in  and out  times  for  F‐35C  and  F‐35B  are based on  JSF Emissions Package_2011‐12‐
28.xls (2011 SAIC). 

 Blue Angels’ Low power turns would be completed 6 days a week for approximately 45 minutes 
for 15 operating days a year for each of the 10 aircraft. Low Power Turns for maintenance would 
be completed 4 times a day for 15 operating days a year for a total of 60 per year. 10 high power 
turns per annual training season.  Operational times, power settings, FFR, and emission indexes 
for Blue Angels are from AESO Memorandum Report No. 9815, Rev G, March 2011. 

 Aircraft Maintenance  runup  emissions  for Alternative  1  for  the  based  F‐35C were  calculated 
using ElCentroF‐35C_Runups.pdf. 

 Emission  factors were obtained  from  the CARB’s  In‐Use Off‐Road Diesel Fueled Fleets and LSI 
Staff  Report:    Initial  Statement  of  Reasons  Appendix  D:    OSM  and  Summary  of  Off‐Road 
Emissions Inventory Update document for GSE.  

 Emission factors used to calculate emissions for the GOVs and POVs were obtained from EMFAC 
2007 spreadsheets prepared by South Coast Air Quality Management District. 
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 Emission  estimates  calculations  for  construction  activities  utilize  the  California  Emissions 
Estimator Model (CalEEMod). 

 It  is assumed that construction workers may come from further away; therefore  it averages to 
86 miles per day. Assume workers work a 5 day work week. 

Affected Air Basin(s):  Salton Sea Air Basin – specifically, Imperial County Air Pollution Control District  

Date RONA prepared:     January 16, 2013 

RONA Prepared By:  Naval Facilities Engineering Command Southwest   

Proposed  Action  Exemption(s):    The  proposed  action  is  exempt  from  General  Conformity  Rule 

Requirements  based  on  the  determination  that  proposed  action  emissions  are  below  all  de minimis 

thresholds  for  the  emission  sources  (mobile)  at  NAF  El  Centro  associated with  Alternative  2  of  the 

proposed action. 

Attainment Area Status and Emissions Evaluation Conclusion:  The proposed action is located within the 

Imperial County Air Pollution Control District, which is currently designated as moderate nonattainment 

for  the  1997  8‐hour  ozone, marginal  nonattainment  for  2008  ground‐level  ozone  standards,  serious 

nonattainment for PM10, and nonattainment for 24‐hour PM2.5. 

The Navy concludes that de minimis thresholds for applicable criteria pollutants would not be exceeded 

nor  would  the  projected  emissions  be  regionally  significant.  The  emissions  data  supporting  that 

conclusion  are  shown  in  Table  1.  The  data  presented  in  Table  1  are  summaries  of  the  calculations, 

methodology, data, and references  included  in the Air Quality Analysis contained  in Appendix D of the 

Environmental  Impact  Statement,  US  Navy  F‐35C  West  Coast  Homebasing.  Therefore,  the  Navy 

concludes that  further  formal Conformity Determination procedures are not required, resulting  in this 

RONA. 

RONA APPROVAL 

To  the best of my  knowledge,  the  information presented  in  this RONA  is  correct  and  accurate  and  I 

concur in the finding that the proposed action is not subject to the General Conformity Rule. 

 

                              

Signature:                       
 
Name/Rank: Date:                     
 

Position: Commanding Officer __________Activity:             
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LAND USE COMPATIBILITY 

Land use compatibility is interrelated to other resource areas including noise and safety. The following 
tables provide supporting background information on compatible uses for noise zones and Accident 
Potential Zones (APZs) as defined by the Air Installations Compatible Use Zones (AICUZ) program in 
OPNAVINST 11010.36C.  

Table E-1 outlines suggested land use compatibility recommendations for each noise level. Table E-2 
outlines suggested land use compatibility in APZs. These guidelines were used as reference for the 
impact analysis in Sections 4.5 and 5.5 Land Use. 

Figure E-1 depicts the Military Influence Area (MIA) that has been defined for NAS Lemoore. The MIA 
generally describes the area within which the Navy should take action to maintain the current level of 
compatibility. The defined MIA encompasses a 614 square mile area consisting of the lands most 
affected by NAS Lemoore airfield operations. Flight tracks and power settings tend to change less 
frequently than noise zones, making the MIA a useful area for long-term encroachment management 
activities. In addition, the MIA boundary is configured to follow geographical land use boundaries, such 
as roads, land features, and major waterways. The MIA represents an appropriate focus area for land 
use planning actions, potential property or easement acquisitions, and for cooperative policy interaction 
with local planning agencies. 

Table E-1 Land Use Compatibility Recommendations 

Land Use 
Suggested Land Use Compatibility 

Noise Zone 1 
(DNL or CNEL) 

Noise Zone 2 
(DNL or CNEL) 

Noise Zone 3 
(DNL or CNEL) 

SLUCM 
No. Land Use Name <55 55-64 65-69 70-74 75-79 80-84 85+ 

10 Residential 
11 Household units Y Y1 N1 N1 N N N 
11.11 Single units: detached Y Y1 N1 N1 N N N 
11.12 Single units: semidetached Y Y1 N1 N1 N N N 
11.13 Single units: attached row Y Y1 N1 N1 N N N 
11.21 Two units: side-by-side Y Y1 N1 N1 N N N 
11.22 Two units: one above the other Y Y1 N1 N1 N N N 
11.31 Apartments: walk up Y Y1 N1 N1 N N N 
11.32 Apartments: elevator Y Y1 N1 N1 N N N 
12 Group quarters Y Y1 N1 N1 N N N 
13 Residential hotels Y Y1 N1 N1 N N N 
14 Mobile home parks or courts Y Y1 N N N N N 
15 Transient lodgings Y Y1 N1 N1 N1 N N 
16 Other residential Y Y1 N1 N1 N N N 
20 Manufacturing 

21 Food and kindred products; 
manufacturing Y Y Y Y2 Y3 Y4 N 

22 Textile mill products; manufacturing Y Y Y Y2 Y3 Y4 N 

23 
Apparel and other finished products; 
products made from fabrics, leather and 
similar materials; manufacturing 

Y Y Y Y2 Y3 Y4 N 
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Table E-1 Land Use Compatibility Recommendations 

Land Use 
Suggested Land Use Compatibility 

Noise Zone 1 
(DNL or CNEL) 

Noise Zone 2 
(DNL or CNEL) 

Noise Zone 3 
(DNL or CNEL) 

SLUCM 
No. Land Use Name <55 55-64 65-69 70-74 75-79 80-84 85+ 

24 Lumber and wood products (except 
furniture); manufacturing Y Y Y Y2 Y3 Y4 N 

25 Furniture and fixtures; manufacturing Y Y Y Y2 Y3 Y4 N 
26 Paper and allied products; manufacturing Y Y Y Y2 Y3 Y4 N 
27 Printing, publishing, and allied industries Y Y Y Y2 Y3 Y4 N 

28 Chemicals and allied products; 
manufacturing Y Y Y Y2 Y3 Y4 N 

29 Petroleum refining and related industries Y Y Y Y2 Y3 Y4 N 
30 Manufacturing (continued) 

31 Rubber and misc. plastic products; 
manufacturing Y Y Y Y2 Y3 Y4 N 

32 Stone, clay, and glass products; 
manufacturing Y Y Y Y2 Y3 Y4 N 

33 Primary metal products; manufacturing Y Y Y Y2 Y3 Y4 N 
34 Fabricated metal products; manufacturing Y Y Y Y2 Y3 Y4 N 

35 
Professional, scientific, and controlling 
instruments; photographic and optical 
goods; watches and clocks  

Y Y Y 25 30 N N 

39 Miscellaneous manufacturing Y Y Y Y2 Y3 Y4 N 
40 Transportation, communication and utilities 

41 Railroad, rapid rail transit, and street 
railway transportation Y Y Y Y2 Y3 Y4 N 

42 Motor vehicle transportation Y Y Y Y2 Y3 Y4 N 
43 Aircraft transportation Y Y Y Y2 Y3 Y4 N 
44 Marine craft transportation Y Y Y Y2 Y3 Y4 N 
45 Highway and street right-of-way Y Y Y Y2 Y3 Y4 N 
46 Automobile parking Y Y Y Y2 Y3 Y4 N 
47 Communication Y Y Y 25 5 30 5 N N 
48 Utilities Y Y Y Y2 Y3 Y4 N 

49 Other transportation, communication, 
and utilities Y Y Y 25 5 30 5 N N 

50 Trade 
51 Wholesale trade Y Y Y Y2 Y3 Y4 N 

52 Retail trade – building materials, 
hardware, and farm equipment Y Y Y Y2 Y3 Y4 N 

53 Retail trade – shopping centers Y Y Y 25 30 N N 
54 Retail trade – food Y Y Y 25 30 N N 

55 Retail trade – automotive, marine craft, 
aircraft and accessories Y Y Y 25 30 N N 

56 Retail trade – apparel and accessories Y Y Y 25 30 N N 

57 Retail trade – furniture, home furnishings 
and equipment Y Y Y 25 30 N N 

58 Retail trade – eating and drinking 
establishments Y Y Y 25 30 N N 

59 Other retail trade Y Y Y 25 30 N N 
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Table E-1 Land Use Compatibility Recommendations 

Land Use 
Suggested Land Use Compatibility 

Noise Zone 1 
(DNL or CNEL) 

Noise Zone 2 
(DNL or CNEL) 

Noise Zone 3 
(DNL or CNEL) 

SLUCM 
No. Land Use Name <55 55-64 65-69 70-74 75-79 80-84 85+ 

60 Services 

61 Finance, insurance and real estate 
services Y Y Y 25 30 N N 

62 Personal services Y Y Y 25 30 N N 
62.4 Cemeteries Y Y Y Y2 Y3 Y4,11 Y6,11 
63 Business services Y Y Y 25 30 N N 
63.7 Warehousing and storage Y Y Y Y2 Y3 Y4 N 
64 Repair services Y Y Y Y2 Y3 Y4 N 
65 Professional services Y Y Y 25 30 N N 
65.1 Hospitals, other medical fac. Y Y1 25 30 N N N 
65.16 Nursing homes Y Y N1 N1 N N N 
66 Contract construction services Y Y Y 25 30 N N 
67 Governmental services Y Y1 Y1 25 30 N N 
68 Educational services Y Y1 25 30 N N N 
69 Miscellaneous  Y Y Y 25 30 N N 
70 Cultural, entertainment and recreational 
71 Cultural activities (& churches) Y Y1 25 30 N N N 
71.2 Nature exhibits Y Y1 Y1 N N N N 
72 Public assembly Y Y1 Y N N N N 
72.1 Auditoriums, concert halls Y Y 25 30 N N N 
72.11 Outdoor music shells, amphitheaters Y Y1 N N N N N 
72.2 Outdoor sports arenas, spectator sports Y Y Y7 Y7 N N N 
73 Amusements  Y Y Y Y N N N 

74 Recreational activities (including golf 
courses, riding stables, water rec.) Y Y1 Y1 25 30 N N 

75 Resorts and group camps Y Y1 Y1 Y1 N N N 
76 Parks Y Y1 Y1 Y1 N N N 

79 Other cultural, entertainment and 
recreation Y Y1 Y1 Y1 N N N 

80 Resource production and extraction 
81 Agriculture (except livestock) Y Y Y8 Y9 Y10 Y10,11 Y10,11 
81.5 Livestock farming  Y Y Y8 Y9 N N N 
81.7 Animal breeding Y Y Y8 Y9 N N N 
82 Agricultural related activities Y Y Y8 Y9 Y10 Y10,11 Y10,11 
83 Forestry activities  Y Y Y8 Y9 Y10 Y10,11 Y10,11 
84 Fishing activities  Y Y Y Y Y Y Y 
85 Mining activities  Y Y Y Y Y Y Y 
89 Other resource production or extraction Y Y Y Y Y Y Y 

Source: OPNAVINST 11010.36C 
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Key to Table E-1: 

SLUCM Standard Land Use Coding Manual, U.S. Department of Transportation 

Y (Yes) Land use and related structures compatible without restrictions. 

N (No) 
Land use and related structures are not compatible and should be  

prohibited. 

Yx (Yes with restrictions) The land use and related structures are generally compatible. However, see notes indicated by superscript. 

Nx  (No with restrictions) 
The land use and related structures are generally incompatible. However, see notes indicated by 
superscript. 

NLR (Noise Level  

Reduction) 

Noise Level Reduction (outdoor to indoor) to be achieved through  

incorporation of noise attenuation into the design and construction of the structure. 

25, 30, or 35 
Land use and related structures generally compatible; measures to achieve NLR of 25, 30, or 35 must be 
incorporated into design and  

construction of structure. 

DNL Day-night average sound level. 

CNEL Community Noise Equivalent Level (normally within a very small decibel difference of DNL 

Ldn Mathematical symbol for DNL). 

Notes for Table E-1: 
1. General 

a. Although local conditions regarding the need for housing may require residential use in these zones, residential use is 
discouraged in DNL 65 to 69 and strongly discouraged in DNL 70 to 74. The absence of viable alternative development options 
should be determined and an evaluation should be conducted locally prior to local approvals indicating that a demonstrated 
community need for the residential use would not be met if development were prohibited in these zones. 

b. Where the community determines that these uses must be allowed measures to achieve an outdoor to indoor NLR of 
at least 25 Decibels (dB) in DNL 65 to 69 and NLR of 30 dB in DNL 70 to 74 should be incorporated into building codes 
and be in individual approvals; for transient housing a NLR of at least 35 dB should be incorporated in DNL 75 to 79. 

c. Normal permanent construction can be expected to provide a NLR of 20 dB, thus the reduction requirements are often 
stated as 5, 10 or 15 dB over standard construction and normally assume mechanical ventilation, upgraded sound 
transmission class ratings in windows and doors and closed windows year round. Additional consideration should be given 
to modifying NLR levels based on peak noise levels or vibrations. 

d.  NLR criteria will not eliminate outdoor noise problems. However, building location and site planning, design and use of 
berms and barriers can help mitigate outdoor noise exposure NLR particularly from ground level sources.  Measures that 
reduce noise at a site should be used wherever practical in preference to measures that only protect interior spaces. 

2. Measures to achieve NLR of 25 must be incorporated into the design and construction of portions of these buildings where the 
public is received, office areas, noise sensitive areas or where the normal noise level is low. 

3. Measures to achieve NLR of 30 must be incorporated into the design and construction of portions of these buildings where the 
public is received, office areas, noise sensitive areas or where the normal noise level is low. 

4. Measures to achieve NLR of 35 must be incorporated into the design and construction of portions of these buildings 
where the public is received, office areas, noise sensitive areas or where the normal noise level is low. 

5. If project or proposed development is noise sensitive, use indicated NLR; if not, land use is compatible without NLR. 

6. No buildings. 

7. Land use compatible provided special sound reinforcement systems are installed. 

8. Residential buildings require a NLR of 25 

9. Residential buildings require a NLR of 30. 

10.  Residential buildings not permitted. 

11.  Land use not recommended, but if community decides use is necessary, hearing protection devices should be worn. 
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Table E-2 Air Installations Compatible Use Zones  
Suggested Land Use Compatibility in Accident Potential Zones1 

SLUCM 
No. 

Land Use Name 
Recommendation 

Clear Zone APZ-I APZ-II Density 

10 Residential 
11 Household units     

11.11 Single units: detached N N Y2 Max density of 
1-2 Du/Ac 

11.12 Single units: semidetached N N N  
11.13 Single units: attached row N N N  
11.21 Two units: side-by-side N N N  
11.22 Two units: one above the other N N N  
11.31 Apartments: walk up N N N  
11.32 Apartments: elevator N N N  
12 Group quarters N N N  
13 Residential hotels N N N  
14 Mobile home parks or courts N N N  
15 Transient lodgings N N N  
16 Other residential N N N  
20 Manufacturing3 

21 Food and kindred products; 
manufacturing N N Y Max FAR 0.56 in 

APZ-II 

22 Textile mill products; 
manufacturing N N Y same as above 

23 

Apparel and other finished 
products; products made from 
fabrics, leather and similar 
materials; manufacturing 

N N N  

24 
Lumber and wood products 
(except furniture); 
manufacturing 

N Y Y 
Max FAR of 

0.28 in APZ-I & 
0.56 in APZ-II 

25 Furniture and fixtures; 
manufacturing N Y Y same as above 

26 Paper and allied products; 
manufacturing N Y Y same as above 

27 Printing, publishing, and allied 
industries N Y Y same as above 

28 Chemicals and allied products; 
manufacturing N N N  

29 Petroleum refining and related 
industries N N N  

30 Manufacturing3 (continued) 

31 Rubber and misc. plastic 
products; manufacturing N N N  

32 Stone, clay, and glass products; 
manufacturing N N Y Max FAR 0.56 in 

APZ-II 

33 Primary metal products; 
manufacturing N N Y same as above 

34 Fabricated metal products; 
manufacturing N N Y same as above 
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Table E-2 Air Installations Compatible Use Zones  
Suggested Land Use Compatibility in Accident Potential Zones1 

SLUCM 
No. 

Land Use Name 
Recommendation 

Clear Zone APZ-I APZ-II Density 

35 

Professional, scientific, and 
controlling instruments; 
photographic and optical goods; 
watches and clocks  

N N N  

39 Miscellaneous manufacturing N Y Y 
Max FAR of 

0.28 in APZ-I & 
0.56 in APZ-II 

40 Transportation, communication and utilities 4,5 

41 Railroad, rapid rail transit, and 
street railway transportation N Y5 Y same as above 

42 Motor vehicle transportation N Y5 Y same as above 
43 Aircraft transportation N Y5 Y same as above 
44 Marine craft transportation N Y5 Y same as above 
45 Highway and street right-of-way N Y5 Y same as above 
46 Auto parking N Y5 Y same as above 
47 Communication N Y5 Y same as above 
48 Utilities N Y5 Y same as above 

485 Solid Waste disposal (Landfills, 
incineration, etc.) N N N  

49 Other transportation, comm., 
and utilities N Y5 Y See Note 5 

50 Trade 

51 Wholesale trade N Y Y 
Max FAR of 

0.28 in APZ-I & 
0.56 in APZ-II 

52 Retail trade – building materials, 
hardware, and farm equipment N Y Y See Note 6 

53 

Retail trade7 – shopping centers, 
Home Improvement Store, 
Discount Club, Electronics 
Superstore 

N N Y Max FAR of 
0.16 in APZ-II 

54 Retail trade – food N N Y Max FAR of 
0.24 in APZ-II 

55 
Retail trade – automotive, 
marine craft, aircraft and 
accessories 

N Y Y 
Max FAR of 

0.14 in APZ-I & 
0.28 in APZ-II 

56 Retail trade – apparel and 
accessories N N Y Max FAR of 

0.28 in APZ-II 

57 Retail trade – furniture, home 
furnishings and equipment N N Y same as above 

58 Retail trade – eating and 
drinking establishments N N N  

59 Other retail trade N N Y Max FAR of 
0.16 in APZII 
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Table E-2 Air Installations Compatible Use Zones  
Suggested Land Use Compatibility in Accident Potential Zones1 

SLUCM 
No. 

Land Use Name 
Recommendation 

Clear Zone APZ-I APZ-II Density 

60 Services8 

61 Finance, insurance and real 
estate services N N Y 

Max FAR of 
0.22 for 
"General 

Office/ Office 
park" in APZ-II 

62 Personal services N N Y 

Office uses 
only. Max FAR 

of 0.22 in 
APZ-II. 

62.4 Cemeteries N Y9 Y9  

63 
Business services (credit 
reporting; mail, stenographic 
reproduction; advertising) 

N N Y Max FAR of 
0.22 in APZ-II 

63.7 Warehousing and storage 
services N Y Y 

Max FAR of 1.0 
in APZ-I; 2.0 in 

APZ-II 

64 Repair Services N Y Y 
Max FAR of 

0.11 in APZ-I; 
0.22 in APZ-II 

65 Professional services N N Y Max FAR of 
0.22 in APZ-II 

65.1 Hospitals, nursing homes N N N  
65.1 Other medical facilities N N N  

66 Contract construction services N Y Y 
Max FAR of 

0.11 in APZ-I; 
0.22 in APZ-II 

67 Governmental services N N Y Max FAR of 
0.24 in APZ-II 

68 Educational services N N N  

69 Miscellaneous  N N Y Max FAR of 
0.22 in APZ-II 

70 Cultural, entertainment and recreational 
71 Cultural activities  N N N  
71.2 Nature exhibits N Y10 Y10  
72 Public assembly N N N  
72.1 Auditoriums, concert halls N N N  

72.11 Outdoor music shells, 
amphitheaters N N N  

72.2 Outdoor sports arenas, 
spectator sports N N N  

73 
Amusements- fairgrounds, 
miniature golf, driving ranges; 
amusement parks, etc. 

N N Y  
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Table E-2 Air Installations Compatible Use Zones  
Suggested Land Use Compatibility in Accident Potential Zones1 

SLUCM 
No. 

Land Use Name 
Recommendation 

Clear Zone APZ-I APZ-II Density 

74 
Recreational activities (including 
golf courses, riding stables, 
water recreation) 

N Y10 Y10 
Max FAR of 

0.11 in APZ-I; 
0.22 in APZ-II 

75 Resorts and group camps N N N  
76 Parks N Y10 Y10 same as 74 

79 Other cultural, entertainment 
and recreation N Y9 Y9 same as 74 

80 Resource production and extraction 
81 Agriculture (except livestock) Y4 Y11 Y11  
81.5, 
81.7 Livestock farming and breeding N Y11,12 Y11,12  

82 Agricultural related activities N Y11 Y11 

Max FAR of 
0.28 in APZ-I; 
0.56 in APZ-II 

no activity 
which produces 
smoke, glare, or 

involves 
explosives 

83 Forestry activities13 N Y Y same as above 
84 Fishing activities14 N14 Y Y same as above 
85 Mining activities  N Y Y same as above 

89 Other resource production or 
extraction N Y Y same as above 

90 Other 
91 Undeveloped Land Y Y Y  
93 Water Areas N15 N15 N15  

Source: OPNAVINST 11010.36C 
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Key to Table E-2 – Suggested Land Use Compatibility in Accident Potential Zones 

SLUCM - Standard Land Use Coding Manual, U.S. Department of Transportation 
Y (Yes) - Land use and related structures are normally compatible without restrictions. 
N (No) -  Land use and related structures are not normally compatible and should be prohibited. 
Yx – (Yes with 
restrictions) 

The land use and related structures are generally compatible.  However, see notes indicated by the superscript. 

Nx – (No with 
exceptions) 

The land use and related structures are generally incompatible.  However, see notes indicated by the superscript. 

FAR – Floor Area 
Ratio 

A Floor area ratio is the ratio between the square feet of floor area of the building and the site area.  It is 
customarily used to measure non-residential intensities. 

Du/Ac- Dwelling 
Units per Acre 

This metric is customarily used to measure residential densities. 

Notes for Table E-2 – Suggested Land Use Compatibility in Accident Potential Zones 

1.  A “Yes” or a “No” designation for compatible land use is to be used only for general comparison. Within each, uses exist where 
further evaluation may be needed in each category as to whether it is clearly compatible, normally compatible, or not compatible 
due to the variation of densities of people and structures. In order to assist installations and local governments, general suggestions 
as to FARs are provided as a guide to densities in some categories. In general, land-use restrictions which limit commercial, services, 
or industrial buildings or structure occupants to 25 per acre in APZ-I and 50 per acre in APZ-II are the range of occupancy levels, 
including employees, considered to be low density. Outside events should normally be limited to assemblies of not more than 25 
people per acre in APZ-I, and Maximum (MAX) assemblies of 50 people per acre in APZ-II. 
2.  The suggested maximum density for detached single-family housing is one to two Du/Ac. In a Planned Unit Development (PUD) 
of single-family detached units where clustered housing development results in large open areas, this density could possibly be 
increased provided the amount of surface area covered by structures does not exceed 20 percent of the PUD total area. PUD 
encourages clustered development that leaves large open areas. 
3.  Other factors to be considered: Labor intensity, structural coverage, explosive characteristics, air pollution, electronic 
interference with aircraft, height of structures, and potential glare to pilots. 
4.  No structures (except airfield lighting), buildings or aboveground utility/communications lines should normally be located in the 
clear zone areas on or off the installation.  The clear zone is subject to severe restrictions.  See UFC 3-260-01, “Airfield and Heliport 
Planning and Design” dated 10 November 2001 for specific design details. 
5.  No passenger terminals and no major aboveground transmission lines in APZ-I. 
6.  Within SLUCM Code 52, Max FARs for lumber yards (SLUCM Code 521) are 0.20 in APZ-1 and 0.40 in APZ-II.  For hardware/paint 
and farm equipment stores, SLUCM Code 525, the Max FARs are 0.12 in APZ-1 and 0.24 in APZ-II. 
7.  A shopping center is an integrated group of commercial establishments that is planned, developed, owned, or managed as a 
unit.  Shopping center types include strip, neighborhood, community, regional, and super regional facilities anchored by small 
businesses, supermarket or drug store, discount retailer, department store, or several department stores, respectively.  Included in 
this category are such uses as big box discount and electronics superstores.  The Max recommended FAR for SLUCM 53 should be 
applied to the gross leasable area of the shopping center rather than attempting to use other recommended FARs listed in Table 2 
under “Retail” or “Trade.” 
8.  Low intensity office uses only.  Accessory use such as meeting places, auditoriums, etc., are not recommended. 
9.  No chapels are allowed within APZ-I or APZ-II. 
10.  Facilities must be low intensity and provide no tot lots, etc. Facilities such as clubhouses, meeting places, auditoriums, large 
classes, etc., are not recommended. 
11.  Includes livestock grazing but excludes feedlots and intensive animal husbandry. Activities that attract concentrations of birds 
creating a hazard to aircraft operations should be excluded. 
12.  Includes feedlots and intensive animal husbandry. 
13.  Lumber and timber products removed due to establishment, expansion, or maintenance of clear zones will be disposed of in 
accordance with appropriate DoD Natural Resources instructions. 
14.  Controlled hunting and fishing may be permitted for the purpose of wildlife management. 
15.  Naturally occurring water features (e.g., rivers, lakes, streams, wetlands) are compatible. 
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SOCIOECONOMIC MODELING 

Input-output analysis examines the inter-industry spending patterns of a regional economy – what and 
how many inputs each industry must purchase from other industries and labor to produce its output. 
Economic theory shows that such inter-industry transactions serve to multiply the effects of changes to 
final demands in a region. Final demands are sales to ultimate consumers, including households, 
governments, and sales to other regions. 

IMPLAN is an automated modeling system that includes tables of inter-industry transactions for the 
United States as a whole, and ways to localize these tables to particular regions by reference to state 
and local economic statistics (Minnesota IMPLAN Group 2011). The system also calculates multipliers 
specific to a region’s economy, and provides ways for an analyst to use these multipliers to estimate the 
overall economic impacts of final demand changes in the region. These impacts include: 

• Direct effects – the economic sectors experiencing the initial final demand changes would 
expand, as some establishments increase production and new establishments open. To support 
their increased output, these sectors would purchase more materials, services, and labor. 

• Indirect effects – additional economic sectors would then expand in response to those direct 
effects. Moreover, these indirectly-affected sectors would make additional purchases, and the 
industries supporting them would expand to make more purchases, and so on. 

• Induced effects – the households gaining income from those direct and indirect effects would 
spend money too. And much like the initial spending effects of the new personnel, the personal 
consumption expenditures of these households multiply through the regional economy. 

For the NAF El Centro analysis, the IMPLAN region included Imperial County. The NAS Lemoore IMPLAN 
region included Fresno and Kings counties. The analysis base year is 2009. The modeling system 
aggregates these data before it creates a regional model. Therefore, all final demand changes as well as 
impact results pertain to the entire region, not specifically to individual counties. 

Three sources of final demand changes are considered in this analysis: personal consumption 
expenditures of the new personnel, changes in operations expenditures associated with personnel 
changes, and construction expenditures. 

Personal Consumption Expenditures 

Payroll changes associated with the addition or decline of military personnel lead to this category of final 
demand changes. This analysis uses a tabulation of 2011 basic pay plus allowances (housing and 
subsistence) by pay grade (Defense Finance Accounting Service 2011, U.S. Office of Personnel 
Management 2011). These figures are multiplied times the personnel breakdowns by grade to estimate 
total payroll impacts by pay level (Table F-1). 

Table F-1. Payroll Impacts of Alternatives, by Grade (2011 dollars) 
Grade(1) NAF El Centro(2) NAS Lemoore(2) 

Alternative 1 – NAF El Centro Homebasing 
E1-E2 $10,097,415 -$6,035,848 

E3 $11,160,793 -$6,886,441 
E4 $16,978,364 -$10,467,504 
E5 $22,302,374 -$13,729,342 
E6 $19,430,217 -$11,950,939 
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Table F-1. Payroll Impacts of Alternatives, by Grade (2011 dollars) 
Grade(1) NAF El Centro(2) NAS Lemoore(2) 

E7 $8,447,877 -$5,211,843 
E8 $2,980,713 -$1,830,766 
E9 $1,534,299 -$954,055 
O1 $2,559,764 -$1,429,223 
O2 $2,653,425 -$1,482,941 
O3 $8,360,106 -$4,732,875 
O4 $5,445,327 -$3,124,879 
O5 $3,314,731 -$1,883,839 

O6+ $1,679,048 -$969,020 
Civilian $24,251,623 $0 

Total $141,196,075 -$70,689,517 
Alternative 2 – NAS Lemoore Homebasing 

E1-E2 - $2,139,904 
E3 - $2,441,465 
E4 - $3,711,067 
E5 - $4,867,493 
E6 - $4,236,992 
E7 - $1,847,766 
E8 - $649,065 
E9 - $338,243 
O1 - $626,852 
O2 - $650,413 
O3 - $2,075,822 
O4 - $1,370,561 
O5 - $826,245 

O6+ - $425,009 
Civilian - $10,270,643 

Total -- $36,477,540 
Notes:   1. E=Enlisted, O=Officers 

 2. Estimated for this study 
 

IMPLAN provides spending profiles – covering final demand changes in almost 300 industries – for 
several standard household income levels. To use these spending profiles, this analysis aggregates 
payrolls proportionately to the five relevant income categories: 

• 31.5 percent of payrolls are allocated to the $25,000 – $35,000 category 
• 39.8 percent to $35,000 - $50,000 
• 22.9 percent to $50,000 - $75,000 
• 4.7 percent to $75,000 - $100,000 
• 1.1 percent to $100,000 - $150,000 

As a final correction before input to IMPLAN as final demand changes, the payrolls are reduced by 30 
percent to account for taxes, savings, and other payroll amounts that would not be available for 
personal consumption in the region. 

The increase or decrease in personal consumption by military personnel would generate ongoing 
secondary impacts (direct, indirect, and induced effects) as shown in Table F-2. The jobs include full- and 
part-time positions, and the income includes both employee compensation and proprietors’ income. 
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These jobs, – in addition to the primary impacts at the two Installations – would last as long as the 
personnel changes are in effect, and the income would occur each year (though results are presented in 
2012 dollars). 

Table F-2. Annual Employment and Income Impacts Associated with Changes in Personnel 
Sector(1) NAF El Centro NAS Lemoore 

Alternative 1 – NAF El Centro Homebasing 
Employment Impacts(2) 

Direct 804 -513 
Indirect 149 -100 
Induced 186 -173 

Total 1,139 -787 
Labor Income Impacts(3) 

Direct 50.674 -26.617 
Indirect 6.921 -4.622 
Induced 6.561 -7.430 

Total 64.156 -38.669 
Alternative 2 – NAS Lemoore Homebasing 
Employment Impacts(2) 

Direct 39 283 
Indirect 6 72 
Induced 9 116 

Total 54 471 
Labor Income Impacts(3) 

Direct 2.453 16.670 
Indirect 0.314 3.621 
Induced 0.315 4.886 

Total 3.082 25.177 
Source: Estimated for this study with IMPLAN (Minnesota IMPLAN Group 2011). 
Notes:  1. Impacts due to personal consumption expenditures from increased payrolls, plus other installation operations    

expenditures, excluding construction. May not add due to rounding. 
2. Number of jobs. 
3. Employee compensation plus proprietors’ income (in millions of 2012 dollars). 

 

Additional annual taxes would accrue to the federal, State, and local governments or would decrease as 
a result of this change in economic activity (as shown in Table F-3). 

Table F-3. Annual Tax Impacts Associated with Changes in Personnel 
Tax Impacts (1) NAF El Centro NAS Lemoore 

Alternative 1 – NAF El Centro Homebasing 
Federal(2) $7,314,472 -$7,144,446 
State/Local(3) $7,399,578 -$6,356,560 

Total Tax $14,714,050 -$13,501,006 
Alternative 2 – NAS Lemoore Homebasing 

Federal(2) - $3,589,828 
State/Local(3) - $3,236,412 

Total Tax - $6,826,240 
Source: Estimated for this study with IMPLAN (Minnesota IMPLAN Group 2011). 
Notes: 1. Impacts due to personal consumption expenditures from increased payrolls, plus other installation operations 

expenditures, excluding construction. May not add due to rounding. 
2. Non-Defense. 
3. Non-Education. 
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Operations Expenditures 

IMPLAN provides a spending profile for the Federal Defense sector that allocates final demand changes 
to 152 industries, not including the sector representing military payrolls (i.e., excluding 41 percent of 
total defense spending). Assuming that operations spending will change in proportion to personnel 
changes, this analysis calculated output-per-job ratios for each affected region, and multiplied these 
ratios by the personnel changes to estimate related changes in the defense sector’s output. Then the 
resulting output changes were input to the model as final demand changes spread over the 152 
industries. The IMPLAN spending profile also includes local purchase percentages for each of the 
affected industries, so only an appropriate portion of regional purchases are included in regional effects. 

The output-per-job ratios (in 2009 dollars to correspond with the IMPLAN model’s base year) are 
$99,103 in the NAF El Centro region and $140,751 in the NAS Lemoore region. These ratios were 
calculated from output and employment estimates for the Federal Government military sector in the 
2009 IMPLAN data files for each region. The results were then included in the output presented in Table 
F-2 above. 

Construction Expenditures 

Costs for each of the construction projects were allocated to IMPLAN construction sectors by 
construction year (CY). These allocations were made to three sectors for all projects. It was assumed 
that all of these construction costs will be final demand changes to the region. In the event that some 
projects are awarded to firms outside the region, the estimated impacts would be reduced. This 
reduction would not be proportional to reductions in regional expenditures; however, as outside firms 
are still likely to hire regional workers and make regional purchases to accomplish the work.  

These construction expenditures would lead to direct, indirect, and induced economic impacts within 
the ROI. Table F-4 shows the employment and income impacts by construction year associated with 
proposed construction expenditures at NAF El Centro under Alternative 1. Tables F-5 and F-6 show the 
employment and income impacts by construction year associated with proposed construction 
expenditures at NAS Lemoore and NAF El Centro under Alternative 2. There would be no construction or 
renovation projects at NAS Lemoore under Alternative 1. The direct employment impacts represent 
construction jobs associated with the projects, the indirect jobs support these construction activities, 
and the induced jobs are from regional purchases due to the increased earnings of affected workers. 

Table F-4. Employment and Income Impacts Associated with Military 
Construction Projects at NAF El Centro under Alternative 1 

Sector(1) CY1 CY2 CY3 CY4 CY5 CY6 

Employment Impacts(2) 
Direct 1,948 1,420 835 306 147 168 

Indirect 356 234 172 51 57 28 
Induced 451 324 195 70 37 39 

Total 2,755 1,977 1,201 427 241 234 

Labor Income Impacts(3) 
Direct 122.841 89.415 52.612 19.314 9.276 10.587 

Indirect 16.764 10.951 7.786 2.469 2.205 1.353 
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Table F-4. Employment and Income Impacts Associated with Military 
Construction Projects at NAF El Centro under Alternative 1 

Sector(1) CY1 CY2 CY3 CY4 CY5 CY6 

Induced 15.906 11.431 6.881 2.482 1.307 1.361 

Total 155.510 111.796 67.279 24.265 12.788 13.301 
Source: Estimated for this study with IMPLAN (Minnesota IMPLAN Group 2011). 
Notes:   1. Impacts due to MILCON projects, assuming all expenditures in region. May not add due to rounding.  

2. Number of jobs.  
3. Employee compensation plus proprietors’ income (in millions of 2011 dollars). 

 

Table F-5. Employment and Income Impacts Associated with Military 
Construction Projects at NAS Lemoore under Alternative 2 

Sector(1) CY1 CY2 CY3 CY4 CY5 

Employment Impacts(2) 
Direct 405 155 276 400 177 

Indirect 89 74 58 97 43 
Induced 164 71 110 164 73 

Total 658 300 444 661 293 

Labor Income Impacts(3) 
Direct 23.867 9.182 16.247 23.594 10.462 

Indirect 4.646 3.188 2.998 5.038 2.234 
Induced 6.867 2.974 4.634 6.896 3.058 

Total 35.380 15.344 23.879 35.528 15.754 
Source: Estimated for this study with IMPLAN (Minnesota IMPLAN Group 2011). 
Notes:  1. Impacts due to MILCON projects, assuming all expenditures in region. May not add due to rounding. 

2. Number of jobs. 
3. Employee compensation plus proprietors’ income (in millions of 2011 dollars). 

 

Table F-6. Employment and Income Impacts Associated with Military 
Construction Projects at NAF El Centro under Alternative 2 

Sector(1) CY1 CY2 

Employment Impacts(2) 
Direct 23 55 

Indirect 4 9 
Induced 5 13 

Total 32 77 

Labor Income Impacts(3) 
Direct 1.433 3.472 

Indirect 0.183 0.444 
Induced 0.184 0.446 

Total 1.801 4.362 
Source: Estimated for this study with IMPLAN (Minnesota IMPLAN Group 2011).  
Notes:  1. Impacts due to MILCON projects, assuming all expenditures in region. May not add due to rounding.  

2. Number of jobs.  
3. Employee compensation plus proprietors’ income (in millions of 2011 dollars). 
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Additional tax revenues would accrue to Federal, State, and local governments as a result of the 
construction activities. Table F-7 shows tax revenues associated with construction projects at NAF El 
Centro under Alternative 1. Tables F-8 and F-9 show tax revenues associated with construction projects 
at NAS Lemoore and NAF El Centro under Alternative 2. 

Table F-7. Tax Impacts Associated with Military Construction Projects at NAF El Centro under 
Alternative 1 (in US dollars) 

Sector(1) CY1 CY2 CY3 CY4 CY5 CY6 

Federal(2) 22,896,253 16,467,417 9,965,732 3,556,014 1,975,902 1,949,325 
State/Local(3) 13,306,635 9,650,328 5,948,442 2,023,572 1,391,112 1,109,275 

Total 36,202,888 26,117,745 15,914,174 5,579,586 3,367,014 3,058,600 

Source: Estimated for this study with IMPLAN (Minnesota IMPLAN Group 2011). 
Notes:  1. Impacts due to MILCON projects, assuming all expenditures in region. May not add due to rounding.  

2. Non-Defense. 
3. Non-Education. 

 

Table F-8. Tax Impacts Associated with Military Construction Projects at NAS Lemoore under 
Alternative 2 (in US dollars) 

Sector(1) CY1 CY2 CY3 CY4 CY5 

Federal(2) 5,823,234 2,642,322 3,927,540 5,855,161 2,596,380 
State/Local(3) 3,537,303 1,900,936 2,385,537 3,557,327 1,577,441 

Total 9,360,536 4,543,258 6,313,077 9,412,489 4,173,822 
Source: Estimated for this study with IMPLAN (Minnesota IMPLAN Group 2011). 
Notes:  1. Impacts due to MILCON projects, assuming all expenditures in region. May not add due to rounding. 

2. Non-Defense. 
3. Non-Education. 

 

Table F-9. Tax Impacts Associated with Military Construction Projects at NAF El 
Centro under Alternative 2 (in US dollars) 

Sector(1) CY1 CY2 

Federal(2) 263,902 639,305 
State/Local(3) 150,175 363,801 

Total 414,077 1,003,106 
Source: Estimated for this study with IMPLAN (Minnesota IMPLAN Group 2011). 
Notes:  1. Impacts due to MILCON projects, assuming all expenditures in region. May not  add due to rounding. 

2. Non-Defense. 
 3. Non-Education. 
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1.0 INTRODUCTION 
 
This Traffic Report describes the potential traffic impacts of the construction and operation of the 
proposed homebasing of the Navy’s West Coast F-35C aircraft in El Centro, California.  A brief 
description of the project, location, and analysis scenarios are provided in the subsequent sections. 
 
1.1 Project Description 
 
NAF El  Centro is  a  Naval  Air  Facility  that  provides  realistic  training to  active  and reserve aviation units  
and activities of the Navy’s operating and training forces. Squadrons visit NAF El Centro to practice 
gunnery, bombing, carrier landings and air combat. The United States Navy is preparing an 
Environmental Impact Statement to address the proposed homebasing of the F-35C aircraft at the NAF 
El Centro facility. The homebasing of the F-35C squadrons into the Pacific Fleet would begin in 2015 and 
be completed in 2028.  Implementation of the NAF El Centro Homebasing alternative would result in an 
increase in personnel at El Centro of approximately 3,000. It is expected that the large majority of these 
personnel and their families would live in existing residential areas in and near the City of El Centro.  As 
a result, proposed homebasing at NAF El Centro would generate additional traffic volumes. This traffic 
analysis determines if the increased traffic volumes would result in changes in existing traffic patterns or 
volumes that would create an impact under the National Environmental Policy Act (NEPA).  
 
1.2 Project Location 
 
The project site, NAF El Centro, is located six miles northwest of the City of El Centro in Imperial County, 
California. The project study area is generally bounded by NAF El Centro on the north, Drew Road on the 
west, Imperial Avenue on the east, and Interstate 8 on the south.  The project study area includes the 
following six study intersections: 
 

1. Drew Road/Evan Hewes Highway (County Highway S-80) 
2. Bennett Road/Evan Hewes Highway 
3. Forrester Road (County Highway S-30)/Evan Hewes Highway 
4. Imperial Avenue (State Route 86)/Adams Avenue 
5. Forrester Road/I-8 Westbound Ramps 
6. Forrester Road/I-8 Eastbound Ramps 

 
The project study area location, study intersections, and roadway segments are illustrated in Figure 1.  
Figure 2 displays the existing lane geometry of the study intersections. The Imperial Avenue/Adams 
Avenue intersection is in the City of El Centro; all other intersections are located in unincorporated 
Imperial County. The intersections of Imperial Avenue/Adams Avenue, Forrester Road/I-8 Westbound 
Ramps, and Forrester Road/I-8 Eastbound Ramps are under the California Department of 
Transportation’s (Caltrans) jurisdiction. All other study intersections are under Imperial County’s 
jurisdiction. 
 
The project study area also includes the following five study roadway segments: 
 

1. Evan Hewes Highway (west of Bennett Road) 
2. Evan Hewes Highway (east of Bennett Road) 
3. Evan Hewes Highway (east of Forrester Road) 
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4. Bennett Road (north of Evan Hewes Highway) 
5. Forrester Road (south of Evan Hewes Highway) 

 
All of the study area roadway segments are located in Imperial County and are under Imperial County’s 
jurisdiction.  
 
These six study intersections and five roadway segments were selected based on the location of NAF El 
Centro in relation to nearby residential areas (primarily in the City of El Centro). Generally, the selected 
intersections and roadways connect the base and existing residential areas in the City of El Centro and 
Seeley. The selected intersections and roadways lie along the path that most traffic would travel to get 
to and from NAF El Centro. If the proposed homebasing is implemented, it is expected that additional 
housing would be developed by the private sector, primarily adjacent to existing residential areas in El 
Centro, Seeley, and Brawley. However, the precise locations of such housing cannot be known at this 
time, and it would therefore be speculative to analyze potential traffic impacts in those areas.  
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1.3 Project Analysis Scenarios 
 
This traffic analysis examines transportation and traffic conditions for the following five scenarios:  
 

 Existing Conditions 
 Year 2015 without project 
 Year 2015 with project  
 Year 2028 without project 
 Year 2028 with project  

 
For each scenario, traffic operations are analyzed during the AM and PM peak commute periods for the 
base. The analysis periods were determined based on information provided by the Navy that 90 percent 
of the personnel would arrive between 7:00 and 7:30 AM.  In the PM, 90 percent would leave between 
3:00 and 5:00 PM.   
 
2.0 METHODOLOGY  
 
This section details the methodologies for data collection, traffic projections, level of service 
methodology, and impact criteria.  
 
2.1 Data Collection 
 
Detailed weekday AM and PM peak period intersection turning movements were obtained to determine 
existing traffic volumes on a typical weekday throughout the project area. Counts for the six project area 
intersections were taken during the regular school year on September 12th and  13th by Counts 
Unlimited, Inc., during the following peak periods:  
 

 Weekday AM period:  6:30 AM to 8:30 AM  
 Weekday PM period:  3:00 PM to 5:00 PM 

 
The traffic counts conducted at the intersections of Forrester Road/Evan Hewes Highway and Imperial 
Avenue/Adams Avenue included vehicle classification data (i.e., the number of automobiles as well as 
the  number  of  trucks  with  two,  three,  and  four  or  more  axles).  The  truck  percentages  observed  at   
Forrester Road/Evan Hewes Highway were applied to the intersections on Forrester Road in the capacity 
analyses, and the truck percentages observed at Imperial Avenue/Adams Avenue were applied to the 
remaining intersections. 
 
In addition, 24-hour machine counts were conducted at the study roadway segments.  Peak periods 
were selected to cover the peak hours described by the Navy. The peak hour of traffic volumes occurring 
during each peak period was selected for analysis. Existing traffic counts are included in Appendix A.  
 
2.2 Volume Development 
 
This section presents the volume development methodology for the 2015 and 2028 scenarios.  
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Project Study Area Traffic Growth 
 
Traffic volume forecasts for the baseline year 2015 and horizon year 2028 conditions were developed 
using a growth factor from the draft 2012 Southern California Association of Governments Regional 
Transportation Plan (RTP). The RTP forecasts a population growth rate of 1.7 percent per year for 
Imperial  County  from  2008  to  2035.  This  growth  rate  was  applied  to  the  2011  existing  volumes  to  
forecast  2015  and  2028  volumes.  Year  2015  volumes  represent  four  years  of  growth  (6.8  percent)  
applied to existing volumes.  Year 2028 volumes represent 17 years of growth (28.9 percent) applied to 
existing volumes.  Because the proposed project will primarily add automobile traffic to the roadway 
network, compared to the relatively large percentage of agricultural trucks under existing conditions, 
truck percentages were reduced proportionately in 2015 and 2028 with project scenarios. 
 
Related Projects 
 
In addition to the ambient growth, future planned developments near the project study area will 
generate additional traffic; therefore, an evaluation of related projects was conducted to capture traffic 
generated by these projects. Based on consultation with Imperial County Planning Department, 
information on other development (related projects) was obtained from the Imperial Solar Energy 
Center South traffic impact analysis completed in August of 2010; the related projects included in that 
study are listed in Appendix B.    
 
The Imperial Solar Energy Center South traffic study assigned related project trips to study intersections. 
Two study intersections from the Imperial Solar Energy Center South project are also included as part of 
the NAF El Centro study area: Forrester Road / I-8 Westbound Ramps and Forrester Road / I-8 
Eastbound Ramps. Therefore, those related project trips, as well as those associated with the Imperial 
Solar Energy Center South project itself, were added to these intersections to get the total NAF El Centro 
related project trips. Figure 3 illustrates trips from related projects.  
 
Construction Trips 
 
Construction of the project will require truck traffic, including haul-offs and material deliveries. 
However, this traffic will be temporary in nature, and the peak hour and daily trips generated by 
construction-related traffic would be less than the trip generation during operation of the project.  As a 
result, any potential traffic impact from project construction would be less than that due to operations.  
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2.3 Level of Service Methodology  
 
Intersection Methodology 
 
Traffic operations were analyzed using the Highway Capacity Manual (HCM, 2000) operations analysis 
methodology.  Under the HCM methodology, level of service (LOS) thresholds are based on the average 
delay incurred by vehicles traveling through an intersection. Delay is dependent on a number of factors 
including the signal cycle length, the roadway capacity (number of travel lanes) provided on each 
intersection approach, and the traffic demand.   
 
The LOS analysis is used to evaluate congestion and delay on streets and highways.  The relative level of 
congestion is  evaluated on a  scale  from A through F.  Level  of  Service  A indicates  free-flow conditions  
with no delay. Level of Service F indicates breakdown of the system with very long delays. The 
relationship between the LOS and delay for signalized and unsignalized intersections are shown in Table 
1.  

Table 1:  Level of Service Criteria 
 

Level of 
Service 

Average Delay per Vehicle (sec) 
Signalized intersections 

Average Delay per Vehicle (sec) 
Unsignalized intersections* 

A  10  10 
B > 10 and  20 > 10 and  15 
C > 20 and  35 > 15 and  25 
D > 35 and  55 > 25 and  35 
E > 55 and  80 > 35 and  50 
F > 80 > 50 

Source: 2000 Highway Capacity Manual (HCM), Transportation Research Board (TRB). 
*Level of service for unsignalized intersections is presented for the worst stop-controlled approach.  

Roadway Segment Methodology 
 
As a standard practice for traffic impact analysis, roadway segment average daily traffic (ADT) volumes 
have been used in addition to peak hour intersection volumes as a secondary performance measure and 
indicator of LOS and operating conditions. The 2009 Florida Quality/Level of Service Handbook provides 
guidance for LOS standards on various types of roadway facilities, as shown in Tables 2. Many 
jurisdictions, including neighboring San Bernardino County, have adopted the volume thresholds 
published in the handbook.  

 
Table 2:  Daily Roadway Capacity 

 
Lanes Median Type LOS B LOS C LOS D LOS E 

2 Undivided 8,900 14,100 15,200 *** 
4 Undivided 25,555 30,495 32,110 *** 
4 Divided 26,900 32,100 33,800 *** 
6 Divided 41,500 48,600 51,100 *** 

Source: Florida Quality/Level of Service Handbook, Florida Department of Transportation. 
*** Not applicable for that LOS grade. Volumes greater than the LOS D threshold become LOS F because the roadway capacity has 
been reached.  
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In addition to the ADT analysis, a peak hour roadway analysis was also performed because project traffic 
volumes are highly concentrated during the peak commute hours.  The 2009 Florida Quality/Level of 
Service Handbook was also used to provide guidance for LOS standards during peak hours, as shown in 
Tables 3. 
 

Table 3:  Peak Hour Roadway Capacity 
 

Lanes Median Type LOS B LOS C LOS D LOS E 
2 Undivided 860 1,370 1,480 *** 
4 Undivided 2,470 2,955 3,116 *** 
4 Divided 2,600 3,110 3,280 *** 
6 Divided 4,020 4,710 4,950 *** 

Source: Florida Quality/Level of Service Handbook, Florida Department of Transportation. 
*** Not applicable for that LOS grade. Volumes greater than the LOS D threshold become LOS F because the roadway capacity has 
been reached.  

 
 
2.4 Impact Determination 
 
Intersection Impact Determination 
 
The project study area and intersections are located in the City of El Centro and Imperial County. In 
addition, the California Department of Transportation (Caltrans) has jurisdiction over ramp terminus 
intersections on Interstate 8 and Imperial Avenue (State Route 86). According to the City of El Centro’s 
Traffic Circulation Element Traffic Impact Analysis,  the  City  of  El  Centro  and  Imperial  County  have  
established LOS C as the general threshold for acceptable traffic operations for both signalized and 
unsignalized intersections. The Caltrans level of service standard is the LOS C/D threshold – LOS C is 
acceptable in all cases, and LOS D is acceptable on a case-by-case basis. For specific road segments and 
intersections  where  LOS  C  would  not  be  possible,  the  City  of  El  Centro  recommends  that  LOS  D  be  
accepted as the operating standard. One intersection in the project study area is allowed to operate at 
LOS D on this basis: Imperial Avenue/Adams Avenue. Intersections that deteriorate from an acceptable 
LOS to an unacceptable LOS would be considered significant impacts. TRAFFIX software was used to 
evaluate LOS in both the without project and with project conditions. 
 
Roadway Segment Impact Determination 
 
For the roadway segment impact analysis, the volume thresholds (i.e., maximum capacities for LOS C) 
for  a  two-lane,  undivided  signalized  arterial  from  the  2009  Florida Quality/Level of Service Handbook 
were utilized. Based on Imperial County’s LOS standard, any roadway segment carrying a larger volume 
than the LOS C volume threshold would be considered to have a significant impact. 
 
 
3.0 TRIP GENERATION, DISTRIBUTION, AND ASSIGNMENT 
 
This section summarizes the trip generation calculations conducted for the proposed project, based on a 
three-step process that involves trip generation, trip distribution, and trip assignment.  
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Project Trip Generation 
 
When fully implemented, the F-35C homebasing will include seven squadrons and one Fleet 
Replacement Squadron (FRS). The FRS is a complement of aircraft and instructors used to train aircrews 
for fleet squadrons. One F-35C squadron typically contains ten planes, and one FRS typically contains 
thirty planes.  The transition of the F-35C squadrons into the Pacific Fleet would begin in 2015 and be 
completed in 2028. Trip generation calculations for 2015 assume that one-third of the FRS would be 
stationed at NAF El Centro by that year, as the FRS will be established and ready to conduct training 
operations  by  2017  in  order  to  meet  the  requirements  for  training  naval  aviators.   Therefore,  it  is  
assumed  that  only  one-third  of  the  FRS  fleet  would  be  at  NAF  El  Centro  in  2015.  Trip  generation  
calculations for 2028 include the complete FRS and seven squadrons of the F-35C fighters stationed at 
NAF El Centro.  
 
Trip generation calculations were based on the projected personnel requirements needed to facilitate 
the homebasing of the FRS and F-35C aircraft squadrons. By 2028, the total personnel increase would be 
2973. Since 10 of the 100 planes would be stationed at El Centro by 2015, it is assumed that the 2015 
personnel requirements would be 10 percent of the total. Therefore, it is assumed that there would be 
an increase of 297 personnel in 2015 to accommodate the beginning of the transition to F-35C planes. 
Details of the personnel changes for each alternative (including military, civilian, and contractor 
personnel) are provide in Table 4.  
 

Table 4:  NAF El Centro Base Personnel – Daily Trips 
 

SCENARIO NO. OF 
SQUADRONS 

MILITARY 
PERSONNEL 

CIVILIAN 
PERSONNEL 

TOTAL 
PERSONNEL 

PERSONNEL 
CHANGE 

Without Project 0 307 355 662 -- 
2015 with Project  of FRS 559 400 959 +297 
2028 with Project 7 + FRS 2,829 806 3,635 +2,973 
 

   
The personnel changes in Table 4 represent the increase in the total daily number of personnel 
reporting to the NAF El Centro base. However, the number accessing the site during the peak hours is 
most relevant as these would represent worst-case traffic conditions. According to the Navy, 90 percent 
of the total personnel would enter the base in the AM peak hour, and 90 percent would exit over a two-
hour period in the PM. To be conservative, this analysis assumes that all 90 percent of the exiting traffic 
would occur during a single PM peak hour.  
 
As  shown  in  Table  5,  based  on  these  trip  characteristics,  in  2015,  NAF  El  Centro  would  generate  an  
additional 267 weekday AM peak hour trips (all inbound trips and no outbound trip), and 267 weekday 
PM peak hour trips (no inbound trips and all outbound trips). In 2028, NAF El Centro would generate an 
additional 2676 weekday AM peak hour trips (all inbound trips and no outbound trip), and 2676 
weekday PM peak-hour trips (no inbound trips and all outbound trips).  
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Table 5:  Project Trip Generation Calculations 
 

GENERATOR QUANTITY 
WEEKDAY AM PEAK WEEKDAY PM PEAK 

IN OUT IN OUT 

2015 Personnel 297 90% 0% 0% 90% 
Peak Hour Trips 267 0 0 267 

2028 Personnel 2973 90% 0% 0% 90% 
Peak Hour Trips 2676 0 0 2676 

 
 
Project Trip Distribution 
 
Trip distribution represents the paths that traffic will use to travel to and from a project site. Trip 
distribution is dependent upon the land use characteristics of a project and the general locations of 
other land uses at which project trips would originate or terminate.  Project trip distribution was based 
on the location of NAF El Centro and nearby housing (primarily in the City of El Centro).  The selected 
intersections  and  roadways  are  along  the  routes  most  traffic  would  travel  to  get  to  and  from  NAF  El  
Centro. If the proposed homebasing is implemented, it is expected that additional housing would be 
developed by the private sector, primarily adjacent to existing residential areas in El Centro, Seeley, and 
Brawley.  However,  the  precise  locations  of  such  housing  cannot  be  known  at  this  time,  and  it  would  
therefore be speculative to analyze potential traffic impacts in those areas.  
 
Traffic will access the project site via the gated entrance at the end of Bennett Road. Figure 4 illustrates 
the trip distribution patterns for homebasing of the F35-C at NAF El Centro. There is one difference in 
the expected trip distribution patterns between 2015 and 2028. Given the large number of additional 
housing units that would be required to house the additional personnel in 2028, it is anticipated that 
some new housing would likely be built along Evan Hewes Highway between NAF El Centro and the City 
of El Centro.  Housing in this area would offer convenient access to the base for military personnel. Trips 
associated  with  these  developments  would  not  need  to  travel  all  the  way  on  Evan  Hewes  Highway  
(Adams  Avenue)  to  Imperial  Avenue.  Therefore,  for  2028,  20  percent  of  the  project  trips  were  
distributed to alternative roadways along Evan Hewes Highway before reaching Imperial Avenue.  
 
Project Trip Assignment 
 
Trip assignment is the product of the project trip generation and the trip distribution percentages at 
each intersection. The final result of the trip assignment process is a full accounting of project trips, by 
direction and turning movement at the study intersections.  The project trips were assigned based on 
distribution inputs to the TRAFFIX (Version 8.0) program.  Figures 5 and 6 illustrate the assignment of 
2015 and 2028 project trips through the study area intersections.  
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4.0 EXISTING CONDITIONS 
 
This section documents the existing traffic conditions (2011) within the defined project study area.  
Specifically, this section focuses on key nearby intersections that could be affected by operation of the 
project.  
 
4.1 Intersections 
 
The existing peak-hour turning movement volumes at the study intersections for the weekday AM and 
PM  peak  hours  are  illustrated  in  Figure  7.   Table  6  provides  the  existing  LOS  for  the  six  study  area  
intersections. Table 6 indicates that all six study intersections operate at acceptable levels of service 
under existing conditions. The traffic analysis worksheets for existing conditions are provided in 
Appendix C.  

 Table 6:  Intersection LOS – Existing Conditions 
 

ID# INTERSECTION Control 
Type 

AM PEAK HOUR PM PEAK HOUR 
Delay LOS Delay LOS 

1 Drew Road/Evan Hewes Highway AWSC 9.4 A 8.5 A 
2 Bennett Road/Evan Hewes Highway AWSC 8.7 A 9.3 A 
3 Forrester Road/Evan Hewes Highway1 Signal 19.1 C 26.1 C 
4 Imperial Avenue/Adams Avenue Signal 31.3 C 30.2 C 
5 Forrester Road/I-8 Westbound Ramps TWSC 9.5 A 9.5 A 
6 Forrester Road/I-8 Eastbound Ramps TWSC 11.5 B 12.8 B 

1During the field review, this signalized intersection was observed to operate with split phasing for all approaches; however, 
as the intersection is newly signalized, it is anticipated the phasing of the intersection will change to allow permitted left turn 
movements. These changes have been included in this analysis.  
Delay is presented in seconds per vehicle. 
TWSC = Two-way stop controlled AWSC = All-way stop controlled  

 
4.2 Roadway Segments 
 
Major roadway facilities within the project study area are described below. The discussion presented 
here focuses on roadways that are approaches to the study intersections or provide direct access to the 
project site.   
 

 Evan  Hewes  Highway  (County  Highway  S-80):  A major undivided east-west roadway located 
approximately three miles north and parallel to I-8.  Within the project study area, a freight 
railroad line crosses Evan Hewes Highway between Drew Road and Bennett Road; currently, 
there  are  freight  rail  operations  six  times  per  day.   An  irrigation  canal  runs  parallel  to  Evan  
Hewes Highway on the north side from El Centro Avenue to Bennett Road and on the south side 
between Bennett Road and Forrester Road.  Approximately twelve other irrigation canals cross 
Evan Hewes Highway perpendicularly.  In addition, overhead power lines and a high pressure 
gas  pipeline  run  parallel  to  the  roadway  Most  of  Evan  Hewes  Highway  is  a  two-lane  collector  
roadway, with four lanes provided near major intersections such as Evan Hewes 
Highway/Imperial Avenue. Through the City of El Centro, Evan Hewes Highway becomes Adams 
Avenue, a four-lane facility. The speed limit is posted at 40 miles per hour.   
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 Drew Road: Drew Road is a north-south two-lane undivided arterial with a 24-foot paved width 
and dirt shoulders from Evan Hewes Highway south to SR-98. Drew Road provides access to I-8 
and Evan Hewes Highway. Drew Road has an at-grade railroad crossing south of Evan Hewes 
Highway.  The speed limit is posted at 55 mph.   

 
 Bennett Road: Bennett Road is a north-south undivided two-lane arterial from Evan Hewes 

Highway to NAF El Centro. Bennett Road has an at-grade railroad crossing just north of Evan 
Hewes Highway. An irrigation canal runs parallel to Bennett Road on the east side from Evan 
Hewes  Highway  to  NAF  El  Centro,  and  three  other  irrigation  canals  cross  Bennett  Road  
perpendicularly.  In addition, overhead power lines and a high pressure gas pipeline run parallel 
to Bennett Road as well. The speed limit on Bennett Road is 45 miles per hour except near the 
grade crossing, where the speed limit is 35 miles per hour.  
 

 Forrester Road (County Highway S-30): Forrester Road is a key north-south undivided two-lane 
arterial that connects the City of Westmorland to the north and I-8 to the south.  At I-8, there is 
a diamond interchange with stop sign controls on the east and westbound off ramps.  It serves a 
high percentage of truck traffic and is considered a key transportation segment in the region by 
providing access for agricultural truck traffic traveling within and through Imperial County. The 
speed limit is posted at 55 mph.   
 

 Imperial Avenue/State Route 86: Imperial Avenue is a north-south divided four-lane arterial 
located within the City of El Centro. The speed limit is posted at 35 mph.   

 
From the traffic counts, average daily traffic (ADT) volumes were determined and are illustrated in 
Figure  7.  Table  7  provides  daily  traffic  volumes  for  the  five  study  area  roadway  segments.  Since  the  
roadway volumes are less than the LOS C capacity, the roadways operate at acceptable conditions.   
 

Table 7:  Roadway Segment LOS – Existing Conditions: Daily 

Roadway Segment Number of 
Lanes Median Type LOS C 

Capacity ADT 

Evan Hewes Highway  (West of Bennett Rd) 2 Undivided 15,200 2,500 
Evan Hewes Highway  (East of Bennett Rd) 2 Undivided 15,200 3,800 
Evan Hewes Highway  (East of Forrester Rd) 2 Undivided 15,200 4,100 
Bennett Road  (North of Evan Hewes Highway) 2 Undivided 15,200 1,800 
Forrester Road (South of Evan Hewes Highway) 2 Undivided 15,200 5,200 

 
Table 8 provides peak hour traffic volumes for the five study area roadway segments. Since the roadway 
volumes are less than the LOS C capacity, the roadways operate at acceptable conditions. 
   

Table 8:  Roadway Segment LOS – Existing Conditions: Peak Hour 

Roadway Segment Number of 
Lanes Median Type LOS C 

Capacity 
Peak Hour Volume 
AM PM 

Evan Hewes Highway  (West of Bennett Rd) 2 Undivided 1,370 280 310 
Evan Hewes Highway  (East of Bennett Rd) 2 Undivided 1,370 340 390 
Evan Hewes Highway  (East of Forrester Rd) 2 Undivided 1,370 670 700 
Bennett Road  (North of Evan Hewes Highway) 2 Undivided 1,370 150 190 
Forrester Road (South of Evan Hewes Highway) 2 Undivided 1,370 340 360 
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4.3 Transit Service 
 
Imperial Valley Transit operates local, express, direct and deviated fixed-route service as well as lifeline 
services throughout Imperial County.  Descriptions of these services within the project study area or 
near the project site are provided below: 
 
Routes 50 & 200: These local routes serve the Niland, Calipatria, Westmoreland, Brawley, Imperial and 
El Centro communities.  These routes make seven to eleven trips on weekdays and six trips on 
Saturdays.  In the project study area, these routes run along Imperial Avenue in the north-south 
direction.  
 
Routes 300 & 350: These local routes serve the Winterhaven, El Centro, Imperial, and Holtville 
communities.   These  routes  make  one  weekly  Wednesday  trip  from  Winterhaven  to  El  Centro;  five  
weekday round trips to other communities; and two Saturday trips to all communities except 
Winterhaven. In the project study area, these routes run along Imperial Avenue in the north-south 
direction. 
 
Routes 400 and 450:  These east-west local routes provide service on Evan Hewes Highway from the City 
of El Centro to Seeley and Ocotillo.  The route has five trips per day Monday through Friday between El 
Centro and Seeley.  The route makes one weekly Tuesday trip from El Centro to Ocotillo, upon request.  
 
 
4.4 Truck Routes 
 
Imperial County has adopted a truck route system to provide access to land uses requiring truck 
transportation.  The truck routes include Imperial Highway/SR-86, SR-111, SR-78, and SR-115; these are 
direct routes connecting to the major cities, employment, parks, and retail centers.  None of these truck 
routes are within the project study area; however, Forrester Road was observed to have a higher 
percentage of truck traffic then the rest of the roadways in the project study area. 
 
4.5 Freight and Commuter Rail 
 
The Union Pacific Railroad provides rail freight line service in the project study area. It presently provides 
rail service only between El Centro and the U.S. gypsum plant in Plaster city.  The service is freight only 
and runs six times per day.  
 
4.6 Bicycle and Pedestrian Facilities 
 
Within the project study area, there are no designated bicycle facilities, although bicyclists may ride 
anywhere on the roadway system. Sidewalks and crosswalks are generally not provided within the 
project study area, except in the City of El Centro.   
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5.0 FUTURE CONDITIONS 
 
5.1 2015 Conditions 
 
This section provides a summary of forecast 2015 with and without project traffic conditions at the 
study intersections and roadways. The traffic volumes analyzed for the without project conditions 
include the ambient area-wide growth and trips from related projects (as discussed in section 2.2).  The 
traffic volumes analyzed for the with project conditions include the ambient growth rate, related trips, 
and project trips generated by the project.   
 
5.1.1 2015 Without Project 
 
Intersection Analysis 
 
Year 2015 volumes were developed as described in Section 2.2. Intersection peak hour volumes for 2015 
without project are shown in Figure 8. Table 9 summarizes the peak-period LOS at the intersections in 
the project study area intersections under this scenario.   
 

Table 9:  Intersection LOS – 2015 Without Project  

ID# INTERSECTION AM PEAK HOUR PM PEAK HOUR 
Delay LOS Delay LOS 

1 Drew Road/Evan Hewes Highway 9.4 A 8.5 A 
2 Bennett Road/Evan Hewes Highway 8.7 A 9.3 A 
3 Forrester Road/Evan Hewes Highway 19.1 B 19.6 B 
4 Imperial Avenue/Adams Avenue 31.3 C 30.2 C 
5 Forrester Road/I-8 Westbound Ramps 9.5 A 9.5 A 
6 Forrester Road/I-8 Eastbound Ramps 11.5 B 12.8 B 

Delay is presented in seconds per vehicle. 
 
As Table 9 indicates, all six study intersections are projected to continue to operate at acceptable levels 
of service under year 2015 without project conditions.  The traffic analysis worksheets for year 2015 
without project conditions are provided in Appendix D. 
 
Roadway Segment Analysis 
 
Roadway  ADT  volumes  for  2015  without  project  conditions  are  also  shown  in  Figure  8.  Table  10  
summarizes the daily volumes at the roadways in the project study area under this scenario.   
 

Table 10:  Daily Roadway Segment LOS – 2015 Without Project 

Roadway Segment Number of 
Lanes Median Type LOS C 

Capacity ADT 

Evan Hewes Highway  (West of Bennett Rd) 2 Undivided 15,200 2,700 
Evan Hewes Highway  (East of Bennett Rd) 2 Undivided 15,200 4,100 
Evan Hewes Highway  (East of Forrester Rd) 2 Undivided 15,200 4,400 
Bennett Road  (North of Evan Hewes Highway) 2 Undivided 15,200 1,900 
Forrester Road (South of Evan Hewes Highway) 2 Undivided 15,200 5,600 
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As Table 10 indicates, all five roadway segments are project to continue to operate at acceptable levels 
of service under year 2015 without project conditions.  
 
Table 11 summarizes the peak hour volumes at the roadways in the project study area under this 
scenario. As Table 11 indicates, all five roadway segments are projected to continue to operate at 
acceptable levels of service under year 2015 without project conditions.  

 
Table 11:  Peak Hour Roadway Segment LOS – 2015 Without Project 

 

Roadway Segment Number of 
Lanes Median Type LOS C 

Capacity 
Peak Hour Volume 
AM PM 

Evan Hewes Highway  (West of Bennett Rd) 2 Undivided 1,370 300 330 
Evan Hewes Highway  (East of Bennett Rd) 2 Undivided 1,370 360 410 
Evan Hewes Highway  (East of Forrester Rd) 2 Undivided 1,370 700 750 
Bennett Road  (North of Evan Hewes Highway) 2 Undivided 1,370 160 200 
Forrester Road (South of Evan Hewes Highway) 2 Undivided 1,370 360 390 
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5.1.1 2015 With Project 
 
Intersection Analysis 
 
The 2015 with project traffic volumes represent the addition of project traffic to 2015 without project 
conditions. The 2015 with project volumes are presented in Figure 9.  The results of the with project 
traffic analysis are shown in Table 12.  All six study intersections are projected to continue to operate at 
an  acceptable  LOS  in  the  AM  and  PM  peak  hours.  The  traffic  analysis  worksheets  for  year  2015  with  
project weekday conditions are also provided in Appendix D of this technical report.   
 

Table 12:  Intersection Impacts – 2015 With Project 
 

ID# Intersection Peak 
Hour 

Without Project With Project Impact? 
Delay LOS Delay LOS 

1 Drew Road/Evan Hewes Highway 
AM 9.4 A 9.5 A No 
PM 8.5 A 8.5 A No 

2 Bennett Road/Evan Hewes Highway 
AM 8.8 A 9.7 A No 
PM 9.4 A 16.0 C No 

3 Forrester Road/Evan Hewes Highway 
AM 19.1 B 20.5 C No 
PM 26.2 C 33.5 C No 

4 Imperial Avenue/Adams Avenue 
AM 31.5 C 31.5 C No 
PM 30.4 C 32.2 C No 

5 Forrester Road/I-8 Westbound Ramps 
AM 9.5 A 10.0 B No 
PM 9.5 A 9.6 A No 

6 Forrester Road/I-8 Eastbound Ramps 
AM 11.6 B 11.6 B No 
PM 12.9 B 16.7 C No 

Delay is presented in seconds per vehicle. 

 
Roadway Segment Analysis 
 
The 2015 with project daily roadway volumes are based on the without project volumes in Figure 8 and 
the daily project trips. The 2015 with project roadway volumes are presented in Figure 9. The results of 
the  with  project  traffic  analysis  are  shown  in  Table  13.   All  five  roadway  segments  are  projected  to  
continue to operate at an acceptable level of service.  
 

Table 13:  Daily Roadway Segment LOS – 2015 With Project 
 

Roadway Segment Number of 
Lanes Median Type LOS C 

Capacity ADT 

Evan Hewes Highway  (West of Bennett Rd) 2 Undivided 15,200 2,700 
Evan Hewes Highway  (East of Bennett Rd) 2 Undivided 15,200 4,600 
Evan Hewes Highway  (East of Forrester Rd) 2 Undivided 15,200 4,700 
Bennett Road  (North of Evan Hewes Highway) 2 Undivided 15,200 2,500 
Forrester Road (South of Evan Hewes Highway) 2 Undivided 15,200 5,800 
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FIGURE 9: 2015 WITH PROJECT TRAFFIC VOLUMES
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The  2015  with  project  peak  hour  roadway  volumes  are  presented  in  Table  14.   All  five  roadway  
segments are projected to continue to operate at an acceptable level of service.  
 

Table 14:  Peak Hour Roadway Segment LOS – 2015 With Project 
 

Roadway Segment Number of 
Lanes Median Type LOS C 

Capacity 
Peak Hour Volume 
AM PM 

Evan Hewes Highway  (West of Bennett Rd) 2 Undivided 1,370 310 340 
Evan Hewes Highway  (East of Bennett Rd) 2 Undivided 1,370 610 670 
Evan Hewes Highway  (East of Forrester Rd) 2 Undivided 1,370 870 910 
Bennett Road  (North of Evan Hewes Highway) 2 Undivided 1,370 430 470 
Forrester Road (South of Evan Hewes Highway) 2 Undivided 1,370 460 480 
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5.2 2028 Conditions 
 
This section provides a summary of forecast 2028 with and without project traffic conditions at the 
study intersections and roadways. The traffic volumes analyzed for the without project conditions 
include the ambient area-wide growth and trips from related projects (as discussed in section 2.2).  The 
traffic volumes analyzed for the with project conditions include the ambient growth rate, related trips, 
and project trips generated by the project.   
 
5.2.1 2028 Without Project 
 
Intersection Analysis 
 
Year 2028 volumes were developed as described in Section 2.2. Intersection peak hour volumes for 2028 
without project are shown in Figure 10.  Table 15 summarizes the peak period LOS at the intersections in 
the project study area intersections under this scenario.   
 

Table 15:  Intersection LOS –2028 Without Project  
 

ID# INTERSECTION AM PEAK HOUR PM PEAK HOUR 
Delay LOS Delay LOS 

1 Drew Road/Evan Hewes Highway 9.6 A 8.7 A 
2 Bennett Road/Evan Hewes Highway 9.1 A 9.9 A 
3 Forrester Road/Evan Hewes Highway 19.6 B 27.1 C 
4 Imperial Avenue/Adams Avenue 32.9 C 34.2 C 
5 Forrester Road/I-8 Westbound Ramps 9.7 A 9.7 A 
6 Forrester Road/I-8 Eastbound Ramps 12.3 B 14.6 B 

Delay is presented in seconds per vehicle. 

 
As Table 15 indicates, all six study intersections are projected to continue to operate at acceptable levels 
of service under year 2028 without project conditions. The traffic analysis worksheets for year 2028 
without project conditions are provided in Appendix E. 
 
Roadway Segment Analysis 
 
Roadway  ADT  volumes  for  2028  without  project  conditions  are  shown  in  Figure  10.   Table  16  
summarizes the daily volumes at the roadways in the project study area under this scenario.   
 

Table 16:  Daily Roadway Segment LOS – 2028 Without Project 
 

Roadway Segment Number of 
Lanes Median Type LOS C 

Capacity ADT 

Evan Hewes Highway  (West of Bennett Rd) 2 Undivided 15,200 3,200 
Evan Hewes Highway  (East of Bennett Rd) 2 Undivided 15,200 4,900 
Evan Hewes Highway  (East of Forrester Rd) 2 Undivided 15,200 5,300 
Bennett Road  (North of Evan Hewes Highway) 2 Undivided 15,200 2,300 
Forrester Road (South of Evan Hewes Highway) 2 Undivided 15,200 6,700 

 

Appendix G G-28 February 2013



NAF El Centro F-35C Project    Traffic Report 
 

October, 2011 26 
 

As Table 12 indicated, all five roadway segments are projected to continue to operate at acceptable 
levels of service under year 2028 without project conditions.   
 
Roadway  peak  hour  volumes  for  2028  without  project  conditions  are  shown  in  Table  17.   All  five  
roadway segments are projected to continue to operate at acceptable levels of service under year 2028 
without project conditions.   
 

Table 17:  Peak Hour Roadway Segment LOS – 2028 Without Project 
 

Roadway Segment Number of 
Lanes Median Type LOS C 

Capacity 
Peak Hour Volume 
AM PM 

Evan Hewes Highway  (West of Bennett Rd) 2 Undivided 1,370 360 390 
Evan Hewes Highway  (East of Bennett Rd) 2 Undivided 1,370 430 490 
Evan Hewes Highway  (East of Forrester Rd) 2 Undivided 1,370 860 900 
Bennett Road  (North of Evan Hewes Highway) 2 Undivided 1,370 200 240 
Forrester Road (South of Evan Hewes Highway) 2 Undivided 1,370 440 470 
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5.2.2 2028 With Project 
 
Intersection Analysis 
 
The 2028 with project traffic volumes represent the addition of project traffic to 2028 without project 
conditions. The 2028 with project volumes are presented in Figure 11. The results of the with project 
traffic  analysis  are  shown  in  Table  18.   During  the  AM  and  PM  peak  hours,  five  of  the  six  study  
intersections are projected to operate at unacceptable levels of service during either one or both of the 
AM and PM peak hours with implementation of the project. The traffic analysis worksheets for year 
2028 with project conditions are provided in Appendix E of this technical report.  
 

Table 18:  Intersection Impacts – 2028 With Project 
 

ID# Intersection Peak 
Hour 

Without Project With Project Impact? 
Delay LOS Delay LOS 

1 Drew Road/Evan Hewes Highway 
AM 9.6 A 10.6 B No 
PM 8.7 A 9.0 A No 

2 Bennett Road/Evan Hewes Highway 
AM 9.1 A >80.0 F Yes 
PM 9.9 A >80.0 F Yes 

3 Forrester Road/Evan Hewes 
Highway 

AM 19.6 B >80.0 F Yes 
PM 27.1 C >80.0 F Yes 

4 Imperial Avenue/Adams Avenue 
AM 32.9 C 28.7 C No 
PM 34.2 C >80.0 F Yes 

5 Forrester Road/I-8 Westbound 
Ramps 

AM 9.7 A >80.0 F Yes 
PM 9.7 A 12.2 B No 

6 Forrester Road/I-8 Eastbound Ramps 
AM 12.3 B 11.9 B No 
PM 14.6 B >80.0 F Yes 

Shading indicates an impact. 
Delay is presented in seconds per vehicle. 

 
On Bennett Road, railroad tracks are located approximately 350 feet north of the Bennett Road/Evan 
Hewes Highway intersection. TRAFFIX indicates that the average queue length on the southbound 
approach to that intersection is projected to be more than 200 vehicles during the PM peak hour. A 
queue of this length represents a failure of the intersection and would extend well beyond the train 
tracks and continue back to the base gate. It would create the potential for vehicles to get trapped on 
the rail crossing, resulting in a safety hazard. 
 
Roadway Segment Analysis 
 
The 2028 with project daily roadway volumes were based on the without project volumes in Figure 10 
and the daily project trips. The 2028 with project roadway volumes are presented in Figure 11. The 
results of the with project traffic analysis are shown in Table 19. All five roadway segments are projected 
to continue to operate at an acceptable LOS on a daily basis.  
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Table 19:  Daily Roadway Segment LOS – 2028 With Project 
 

Roadway Segment Number of 
Lanes Median Type LOS C 

Capacity ADT 

Evan Hewes Highway  (West of Bennett Rd) 2 Undivided 15,200 3,500 
Evan Hewes Highway  (East of Bennett Rd) 2 Undivided 15,200 10,500 
Evan Hewes Highway  (East of Forrester Rd) 2 Undivided 15,200 8,900 
Bennett Road  (North of Evan Hewes Highway) 2 Undivided 15,200 8,300 
Forrester Road (South of Evan Hewes Highway) 2 Undivided 15,200 8,800 
 

 
The 2028 with project peak hour roadway volumes are presented in Table 20. Although the roadway 
segments have sufficient capacity on a daily basis, four roadway segments are projected to operate at 
an unacceptable LOS during both AM and PM peak hours: 
 

 Evan Hewes Highway (east of Bennett Road) 
 Evan Hewes Highway (east of Forrester Road) 
 Bennett Road (north of Evan Hewes Highway) 
 Forrester Road (south of Evan Hewes Highway) 

 
Table 20:  Peak Hour Roadway Segment LOS – 2028 With Project 

 

Roadway Segment Number of 
Lanes Median Type LOS C 

Capacity 
Peak Hour Volume 
AM PM 

Evan Hewes Highway  (West of Bennett Rd) 2 Undivided 1,370 490 530 
Evan Hewes Highway  (East of Bennett Rd) 2 Undivided 1,370 2,980 3,020 
Evan Hewes Highway  (East of Forrester Rd) 2 Undivided 1,370 1,930 2,050 
Bennett Road  (North of Evan Hewes Highway) 2 Undivided 1,370 2,870 2,920 
Forrester Road (South of Evan Hewes Highway) 2 Undivided 1,370 1,380 1,400 
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6.0 IMPROVEMENTS 
 
This section discusses improvements to reduce the identified impacts to less than significant level.  
Physical constraints are identified based on a visual survey of field conditions. A thorough engineering 
review would be required to assess possible additional constraints that were not observed in the field.  
 
Intersection Improvements 
 
Based on the results of this traffic impact analysis, operation of NAF El Centro with the homebasing of 
F-35C planes would result in traffic impacts at five intersections in 2028.  The increase in peak hour trips 
to the base would degrade the operating conditions to unacceptable levels at the following 
intersections:  
 

2. Bennett Road/Evan Hewes Highway (AM and PM peak hours) 
3. Forrester Road/Evan Hewes Highway (AM and PM peak hours) 
4. Imperial Avenue/Adams Avenue (PM peak hour) 
5. Forrester Road/I-8 Westbound Ramps (AM peak hour) 
6. Forrester Road/I-8 Eastbound Ramps (PM peak hour) 

 
The intersection of Bennett Road/Evan Hewes Highway provides  the  sole  access  to  NAF  El  Centro.  
Therefore, all of the 2676 peak hour project trips will be passing through the intersection to access the 
base. With the increase in project trips accessing the base, Bennett Road/Evan Hewes Highway would 
require signalization and substantial improvements as follows: 
 

 Westbound approach: Provide two channelized, free right turn lanes; change the through-
left lane to a separate left turn lane and a single through lane 

 Eastbound approach: Add a  through lane 
 Northbound approach: Add a second lane to create a separate left-turn lane and a through-

right lane 
 Southbound approach: Provide two left-turn lanes and a shared through-right lane 

 
Figure 12 displays the intersection improvements. The northbound departure (heading towards the 
base) would require three lanes: two lanes from the westbound right turn lanes and one from the 
eastbound left turn lane or the northbound through lane. Two of the three lanes would need to 
continue all  the way to  the base entrance,  which would also have to  be improved to  accommodate a  
greater flow of incoming traffic. 
 
These improvements would require partially enclosing the adjacent irrigation channel, relocating utility 
poles on one or both side of both roadways, and possibly relocating the gas pipeline on the south side of 
Evan Hewes Highway. 
 
Even with the identified improvements, the intersection’s proximity to the at-grade rail crossing will 
result in queues during the PM peak hour that regularly extend well beyond the crossing. To prevent 
vehicles from becoming trapped on the crossing, the traffic signal at the intersection would have to have 
a railroad preemption phase that would clear the southbound approach to the intersection when an 
oncoming train in detected. 
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The Forrester Road/Evan Hewes Highway intersection is a relatively newly installed signalized 
intersection. To accommodate the large increase in traffic volumes through the intersection, the 
following  improvements would be required: 
 

 Westbound approach: Provide two additional through lanes 
 Eastbound approach: Provide two through lanes and one right-turn lane 
 Northbound approach: Change single-lane approach to two left-turn lanes and one shared 

through-right lane 
 Southbound approach: No change 

 
These improvements would require partially enclosing the adjacent irrigation channels, relocating traffic 
signal poles, relocating utility poles on one or both side of Evan Hewes Highway, and possibly relocating 
the gas pipeline on the south side of Evan Hewes Highway. 
 
The Imperial Avenue/Adams Avenue intersection is the only intersection in the project study area 
located in the City of El Centro.  LOS D is approved as acceptable operations for this intersection by the 
City of El Centro.  Due to the high traffic volumes of the project, the following improvements would be 
required: 
 

 Westbound approach: No change 
 Eastbound approach: Add additional left-turn lane 
 Northbound approach: Add a through lane and change through-right to a right-turn lane 
 Southbound approach: Provide additional through lane 

 
The I-8 freeway ramps at Forrester Road would need to be signalized to accommodate the increase in 
peak hour project trips.  In addition, the Forrester Road/I-8 Westbound off-ramp would need an 
additional right-turn lane.  Figure 12 displays the intersection improvements. 
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Roadway Improvements 
 
Based on the results of this traffic impact analysis, operation of NAF El Centro with the homebasing of F-
35C planes would result in impacts at four roadway locations in 2028.  The increase in peak hour trips to 
the base would degrade the operating conditions to unacceptable levels at the following roadways:  
 

2. Evan Hewes Highway (east of Bennett Road) 
3. Evan Hewes Highway (east of Forrester Road) 
4. Bennett Road (north of Evan Hewes Highway) 
5. Forrester Road (south of Evan Hewes Highway) 

 
Evan Hewes Highway would need to be widened to a 4-lane divided facility between Bennett Road and 
Imperial Avenue. This improvement is consistent with many of the intersections improvements along 
Evan Hewes Highway requiring lane additions at the major intersections to accommodate the increase in 
traffic. However, at the Forrester Road/Evan Hewes Highway intersection, the required three 
westbound through lanes would result in a short section of roadway even larger than the typical four-
lane cross-section. This widening would require partially enclosing the irrigation channels crossed by the 
roadway, relocating utility poles on one or both sides of Evan Hewes Highway, and possibly relocating 
the gas pipeline on the south side of Evan Hewes Highway. 
 
Bennett Road would need to be widened to a 4-lane undivided facility between Evan Hewes Highway 
and NAF El Centro to accommodate peak hour project trips in 2028. This widening would require 
relocating utility poles on one or both side of the roadway. As described under the discussion of the 
intersection improvements at Bennett Road/Evan Hewes Highway, additional approach and departure 
lanes would be required at this intersection. 
 
Although Forrester Road is forecast to have peak hour roadway volumes slightly above the LOS C 
threshold, it is anticipated that roadway operations under a 2-lane roadway configuration would be 
acceptable with the proposed additional turn lanes at major intersections.  In addition, the roadway has 
a large graded shoulder that can safely accommodate disabled vehicles without blocking through traffic.  
 
 
7.0 LEVEL OF SIGNIFICANCE AFTER IMPROVEMENTS  
 
Intersections 
 
With the improvements identified in Section 6, the significant intersection impacts would be reduced to 
less than significant levels at Imperial Avenue/Adams Avenue, Forrester Road/I-8 Westbound Ramps, 
and Forrester Road/I-8 Eastbound Ramps as shown in Table 21.  
 
Using the existing  County  LOS standard of  LOS C,  impacts  would remain at  Bennett  Road/Evan Hewes 
Highway  in  the  PM  peak  hour  and  at  Forrester  Road/Evan  Hewes  Highway  in  the  AM  peak  hour.   
However, using the LOS D standard more typical of urbanized and urbanizing areas, the improvements 
would reduce the impacts to a less than significant level.   
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Table 21:  Intersection Impacts – 2028 with Project 
 

ID# Intersection Peak 
Hour 

Without Project With Project Impact? 

With Project 
with 

Improvements 
Remaining 

Impact? 
Delay LOS Delay LOS Delay LOS 

1 Drew Road/Evan Hewes 
Highway 

AM 9.6 A 10.6 B No -- -- -- 
PM 8.7 A 9.0 A No -- -- -- 

2 Bennett Road/Evan Hewes 
Highway 

AM 9.1 A >80.0 F Yes 13.3 B No 
PM 9.9 A >80.0 F Yes 35.1 D Yes 

3 Forrester Road/Evan 
Hewes Highway 

AM 19.6 B >80.0 F Yes 49.1 D Yes 
PM 27.1 C >80.0 F Yes 29.6 C No 

4 Imperial Avenue/Adams 
Avenue 

AM 32.9 C 28.7 C No -- -- -- 
PM 34.2 C >80.0 F Yes 46.8 D1 No 

5 Forrester Road/I-8 
Westbound Ramps 

AM 9.7 A >80.0 F Yes 18.0 B No 
PM 9.7 A 12.2 B No -- -- -- 

6 Forrester Road/I-8 
Eastbound Ramps 

AM 12.3 B 11.9 B No -- -- -- 
PM 14.6 B >80.0 F Yes 18.3 B No 

1 City of El Centro allows LOS D as acceptable operating condition for this location.  
Shading indicates an impact. 
Delay is presented in seconds per vehicle. 
 

 
Roadways 
 
With the improvements identified in Section 6, the significant roadway impacts would be reduced to less 
than significant levels for all study area roadways.   
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCDREHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Drew Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- Total Volume
Drew Road
Southbound

Evan Hewes Highway
Westbound

Drew Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 2 5 2 9 2 18 0 20 27 2 2 31 1 3 9 13 73
06:45 AM 2 6 0 8 6 20 1 27 13 4 2 19 2 7 3 12 66

Total 4 11 2 17 8 38 1 47 40 6 4 50 3 10 12 25 139

07:00 AM 3 3 5 11 4 23 2 29 17 1 3 21 2 6 8 16 77
07:15 AM 6 2 2 10 10 32 1 43 28 6 2 36 2 13 6 21 110
07:30 AM 5 3 3 11 6 36 1 43 53 6 1 60 1 11 9 21 135
07:45 AM 6 15 3 24 0 36 7 43 38 13 4 55 5 10 16 31 153

Total 20 23 13 56 20 127 11 158 136 26 10 172 10 40 39 89 475

08:00 AM 3 9 6 18 9 21 3 33 11 4 3 18 2 10 9 21 90
08:15 AM 5 8 3 16 0 9 2 11 12 6 2 20 1 17 16 34 81

Grand Total 32 51 24 107 37 195 17 249 199 42 19 260 16 77 76 169 785
Apprch % 29.9 47.7 22.4  14.9 78.3 6.8  76.5 16.2 7.3  9.5 45.6 45   

Total % 4.1 6.5 3.1 13.6 4.7 24.8 2.2 31.7 25.4 5.4 2.4 33.1 2 9.8 9.7 21.5

Drew Road
Southbound

Evan Hewes Highway
Westbound

Drew Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 6 2 2 10 10 32 1 43 28 6 2 36 2 13 6 21 110
07:30 AM 5 3 3 11 6 36 1 43 53 6 1 60 1 11 9 21 135
07:45 AM 6 15 3 24 0 36 7 43 38 13 4 55 5 10 16 31 153
08:00 AM 3 9 6 18 9 21 3 33 11 4 3 18 2 10 9 21 90

Total Volume 20 29 14 63 25 125 12 162 130 29 10 169 10 44 40 94 488
% App. Total 31.7 46 22.2  15.4 77.2 7.4  76.9 17.2 5.9  10.6 46.8 42.6   

PHF .833 .483 .583 .656 .625 .868 .429 .942 .613 .558 .625 .704 .500 .846 .625 .758 .797
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCDREHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Drew Road
E/W: Evan Hewes Highway
Weather: Sunny
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Total Volume

Peak Hour Data

North

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:30 AM 07:15 AM 07:00 AM 07:30 AM

+0 mins. 5 3 3 11 10 32 1 43 17 1 3 21 1 11 9 21
+15 mins. 6 15 3 24 6 36 1 43 28 6 2 36 5 10 16 31
+30 mins. 3 9 6 18 0 36 7 43 53 6 1 60 2 10 9 21
+45 mins. 5 8 3 16 9 21 3 33 38 13 4 55 1 17 16 34

Total Volume 19 35 15 69 25 125 12 162 136 26 10 172 9 48 50 107
% App. Total 27.5 50.7 21.7  15.4 77.2 7.4  79.1 15.1 5.8  8.4 44.9 46.7  

PHF .792 .583 .625 .719 .625 .868 .429 .942 .642 .500 .625 .717 .450 .706 .781 .787
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCDREHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Drew Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- Total Volume
Drew Road
Southbound

Evan Hewes Highway
Westbound

Drew Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 10 6 7 23 2 5 3 10 11 3 0 14 5 49 22 76 123
03:15 PM 4 6 6 16 2 10 10 22 7 15 3 25 6 19 20 45 108
03:30 PM 5 3 1 9 7 15 3 25 6 2 1 9 7 23 18 48 91
03:45 PM 4 7 6 17 3 19 3 25 9 8 2 19 2 33 40 75 136

Total 23 22 20 65 14 49 19 82 33 28 6 67 20 124 100 244 458

04:00 PM 5 1 3 9 2 7 7 16 11 1 1 13 3 43 46 92 130
04:15 PM 2 3 3 8 2 12 4 18 9 12 1 22 4 24 18 46 94
04:30 PM 4 6 6 16 3 13 1 17 7 3 1 11 3 34 19 56 100
04:45 PM 5 4 2 11 4 8 4 16 7 8 2 17 6 14 13 33 77

Total 16 14 14 44 11 40 16 67 34 24 5 63 16 115 96 227 401

Grand Total 39 36 34 109 25 89 35 149 67 52 11 130 36 239 196 471 859
Apprch % 35.8 33 31.2  16.8 59.7 23.5  51.5 40 8.5  7.6 50.7 41.6   

Total % 4.5 4.2 4 12.7 2.9 10.4 4.1 17.3 7.8 6.1 1.3 15.1 4.2 27.8 22.8 54.8

Drew Road
Southbound

Evan Hewes Highway
Westbound

Drew Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:15 PM

03:15 PM 4 6 6 16 2 10 10 22 7 15 3 25 6 19 20 45 108
03:30 PM 5 3 1 9 7 15 3 25 6 2 1 9 7 23 18 48 91
03:45 PM 4 7 6 17 3 19 3 25 9 8 2 19 2 33 40 75 136
04:00 PM 5 1 3 9 2 7 7 16 11 1 1 13 3 43 46 92 130

Total Volume 18 17 16 51 14 51 23 88 33 26 7 66 18 118 124 260 465
% App. Total 35.3 33.3 31.4  15.9 58 26.1  50 39.4 10.6  6.9 45.4 47.7   

PHF .900 .607 .667 .750 .500 .671 .575 .880 .750 .433 .583 .660 .643 .686 .674 .707 .855
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File Name : ELCDREHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Drew Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 03:15 PM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:00 PM 03:15 PM 03:00 PM 03:45 PM

+0 mins. 10 6 7 23 2 10 10 22 11 3 0 14 2 33 40 75
+15 mins. 4 6 6 16 7 15 3 25 7 15 3 25 3 43 46 92
+30 mins. 5 3 1 9 3 19 3 25 6 2 1 9 4 24 18 46
+45 mins. 4 7 6 17 2 7 7 16 9 8 2 19 3 34 19 56

Total Volume 23 22 20 65 14 51 23 88 33 28 6 67 12 134 123 269
% App. Total 35.4 33.8 30.8  15.9 58 26.1  49.3 41.8 9  4.5 49.8 45.7  

PHF .575 .786 .714 .707 .500 .671 .575 .880 .750 .467 .500 .670 .750 .779 .668 .731
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCBEEHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Bennett Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- Total Volume
Bennett Road
Southbound

Evan Hewes Highway
Westbound

Bennett Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 4 4 1 9 0 23 15 38 0 15 7 22 4 12 0 16 85
06:45 AM 0 0 2 2 0 27 23 50 1 21 0 22 2 12 0 14 88

Total 4 4 3 11 0 50 38 88 1 36 7 44 6 24 0 30 173

07:00 AM 4 4 3 11 0 30 11 41 0 7 0 7 3 15 0 18 77
07:15 AM 3 3 4 10 0 35 24 59 1 17 0 18 3 19 0 22 109
07:30 AM 7 4 2 13 0 45 11 56 0 12 1 13 2 32 0 34 116
07:45 AM 1 6 3 10 0 45 13 58 0 2 2 4 1 22 0 23 95

Total 15 17 12 44 0 155 59 214 1 38 3 42 9 88 0 97 397

08:00 AM 6 4 3 13 2 30 11 43 0 6 0 6 3 27 0 30 92
08:15 AM 5 0 0 5 0 17 8 25 0 6 1 7 5 24 0 29 66

Grand Total 30 25 18 73 2 252 116 370 2 86 11 99 23 163 0 186 728
Apprch % 41.1 34.2 24.7  0.5 68.1 31.4  2 86.9 11.1  12.4 87.6 0   

Total % 4.1 3.4 2.5 10 0.3 34.6 15.9 50.8 0.3 11.8 1.5 13.6 3.2 22.4 0 25.5

Bennett Road
Southbound

Evan Hewes Highway
Westbound

Bennett Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 3 3 4 10 0 35 24 59 1 17 0 18 3 19 0 22 109
07:30 AM 7 4 2 13 0 45 11 56 0 12 1 13 2 32 0 34 116
07:45 AM 1 6 3 10 0 45 13 58 0 2 2 4 1 22 0 23 95
08:00 AM 6 4 3 13 2 30 11 43 0 6 0 6 3 27 0 30 92

Total Volume 17 17 12 46 2 155 59 216 1 37 3 41 9 100 0 109 412
% App. Total 37 37 26.1  0.9 71.8 27.3  2.4 90.2 7.3  8.3 91.7 0   

PHF .607 .708 .750 .885 .250 .861 .615 .915 .250 .544 .375 .569 .750 .781 .000 .801 .888
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCBEEHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Bennett Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 07:15 AM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:15 AM 06:30 AM 07:30 AM

+0 mins. 3 3 4 10 0 35 24 59 0 15 7 22 2 32 0 34
+15 mins. 7 4 2 13 0 45 11 56 1 21 0 22 1 22 0 23
+30 mins. 1 6 3 10 0 45 13 58 0 7 0 7 3 27 0 30
+45 mins. 6 4 3 13 2 30 11 43 1 17 0 18 5 24 0 29

Total Volume 17 17 12 46 2 155 59 216 2 60 7 69 11 105 0 116
% App. Total 37 37 26.1  0.9 71.8 27.3  2.9 87 10.1  9.5 90.5 0  

PHF .607 .708 .750 .885 .250 .861 .615 .915 .500 .714 .250 .784 .550 .820 .000 .853
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCBEEHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Bennett Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- Total Volume
Bennett Road
Southbound

Evan Hewes Highway
Westbound

Bennett Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 14 6 4 24 0 14 12 26 1 1 0 2 0 52 1 53 105
03:15 PM 6 5 6 17 0 26 12 38 0 5 0 5 4 43 0 47 107
03:30 PM 37 17 8 62 1 25 7 33 1 3 0 4 2 26 1 29 128
03:45 PM 8 4 1 13 2 40 7 49 1 3 1 5 8 31 2 41 108

Total 65 32 19 116 3 105 38 146 3 12 1 16 14 152 4 170 448

04:00 PM 21 11 3 35 0 19 4 23 1 3 0 4 2 54 1 57 119
04:15 PM 13 11 4 28 0 21 3 24 0 6 3 9 3 29 0 32 93
04:30 PM 16 11 4 31 0 19 5 24 0 2 0 2 4 35 1 40 97
04:45 PM 6 6 2 14 0 23 7 30 1 1 1 3 1 29 0 30 77

Total 56 39 13 108 0 82 19 101 2 12 4 18 10 147 2 159 386

Grand Total 121 71 32 224 3 187 57 247 5 24 5 34 24 299 6 329 834
Apprch % 54 31.7 14.3  1.2 75.7 23.1  14.7 70.6 14.7  7.3 90.9 1.8   

Total % 14.5 8.5 3.8 26.9 0.4 22.4 6.8 29.6 0.6 2.9 0.6 4.1 2.9 35.9 0.7 39.4

Bennett Road
Southbound

Evan Hewes Highway
Westbound

Bennett Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:15 PM

03:15 PM 6 5 6 17 0 26 12 38 0 5 0 5 4 43 0 47 107
03:30 PM 37 17 8 62 1 25 7 33 1 3 0 4 2 26 1 29 128
03:45 PM 8 4 1 13 2 40 7 49 1 3 1 5 8 31 2 41 108
04:00 PM 21 11 3 35 0 19 4 23 1 3 0 4 2 54 1 57 119

Total Volume 72 37 18 127 3 110 30 143 3 14 1 18 16 154 4 174 462
% App. Total 56.7 29.1 14.2  2.1 76.9 21  16.7 77.8 5.6  9.2 88.5 2.3   

PHF .486 .544 .563 .512 .375 .688 .625 .730 .750 .700 .250 .900 .500 .713 .500 .763 .902

Appendix G G-46 February 2013

smitha4
Text Box



Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCBEEHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Bennett Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 03:15 PM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:30 PM 03:00 PM 03:30 PM 03:15 PM

+0 mins. 37 17 8 62 0 14 12 26 1 3 0 4 4 43 0 47
+15 mins. 8 4 1 13 0 26 12 38 1 3 1 5 2 26 1 29
+30 mins. 21 11 3 35 1 25 7 33 1 3 0 4 8 31 2 41
+45 mins. 13 11 4 28 2 40 7 49 0 6 3 9 2 54 1 57

Total Volume 79 43 16 138 3 105 38 146 3 15 4 22 16 154 4 174
% App. Total 57.2 31.2 11.6  2.1 71.9 26  13.6 68.2 18.2  9.2 88.5 2.3  

PHF .534 .632 .500 .556 .375 .656 .792 .745 .750 .625 .333 .611 .500 .713 .500 .763
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- Passenger Vehicles - Large 2 Axle Vehicles - 3 Axle Vehicles - 4+ Axle Trucks
Forrester Road

Southbound
Evan Hewes Highway

Westbound
Forrester Road

Northbound
Evan Hewes Highway

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 1 23 8 32 3 23 4 30 7 11 3 21 6 9 3 18 101
06:45 AM 3 22 3 28 3 31 1 35 1 23 3 27 4 8 1 13 103

Total 4 45 11 60 6 54 5 65 8 34 6 48 10 17 4 31 204

07:00 AM 1 25 14 40 4 29 0 33 3 21 3 27 8 11 1 20 120
07:15 AM 7 15 10 32 4 23 4 31 3 19 3 25 8 23 4 35 123
07:30 AM 2 30 15 47 3 22 1 26 7 20 6 33 8 27 5 40 146
07:45 AM 3 29 10 42 3 35 0 38 5 13 8 26 6 20 4 30 136

Total 13 99 49 161 14 109 5 128 18 73 20 111 30 81 14 125 525

08:00 AM 3 27 14 44 4 18 0 22 1 18 5 24 3 28 2 33 123
08:15 AM 4 29 3 36 5 13 3 21 6 19 6 31 6 24 2 32 120

Grand Total 24 200 77 301 29 194 13 236 33 144 37 214 49 150 22 221 972
Apprch % 8 66.4 25.6  12.3 82.2 5.5  15.4 67.3 17.3  22.2 67.9 10   

Total % 2.5 20.6 7.9 31 3 20 1.3 24.3 3.4 14.8 3.8 22 5 15.4 2.3 22.7
Passenger Vehicles 21 114 63 198 27 180 11 218 26 111 35 172 42 143 20 205 793

% Passenger Vehicles 87.5 57 81.8 65.8 93.1 92.8 84.6 92.4 78.8 77.1 94.6 80.4 85.7 95.3 90.9 92.8 81.6
Large 2 Axle Vehicles 1 11 3 15 0 12 1 13 2 10 1 13 4 5 1 10 51

% Large 2 Axle Vehicles 4.2 5.5 3.9 5 0 6.2 7.7 5.5 6.1 6.9 2.7 6.1 8.2 3.3 4.5 4.5 5.2
3 Axle Vehicles 0 0 1 1 0 2 1 3 1 0 1 2 0 1 1 2 8
% 3 Axle Vehicles 0 0 1.3 0.3 0 1 7.7 1.3 3 0 2.7 0.9 0 0.7 4.5 0.9 0.8
4+ Axle Trucks 2 75 10 87 2 0 0 2 4 23 0 27 3 1 0 4 120
% 4+ Axle Trucks 8.3 37.5 13 28.9 6.9 0 0 0.8 12.1 16 0 12.6 6.1 0.7 0 1.8 12.3

Forrester Road
Southbound

Evan Hewes Highway
Westbound

Forrester Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 7 15 10 32 4 23 4 31 3 19 3 25 8 23 4 35 123
07:30 AM 2 30 15 47 3 22 1 26 7 20 6 33 8 27 5 40 146
07:45 AM 3 29 10 42 3 35 0 38 5 13 8 26 6 20 4 30 136
08:00 AM 3 27 14 44 4 18 0 22 1 18 5 24 3 28 2 33 123

Total Volume 15 101 49 165 14 98 5 117 16 70 22 108 25 98 15 138 528
% App. Total 9.1 61.2 29.7  12 83.8 4.3  14.8 64.8 20.4  18.1 71 10.9   

PHF .536 .842 .817 .878 .875 .700 .313 .770 .571 .875 .688 .818 .781 .875 .750 .863 .904
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 07:15 AM
 
Passenger Vehicles
Large 2 Axle Vehicles
3 Axle Vehicles
4+ Axle Trucks

Peak Hour Data

North

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:30 AM 06:30 AM 07:30 AM 07:15 AM

+0 mins. 2 30 15 47 3 23 4 30 7 20 6 33 8 23 4 35
+15 mins. 3 29 10 42 3 31 1 35 5 13 8 26 8 27 5 40
+30 mins. 3 27 14 44 4 29 0 33 1 18 5 24 6 20 4 30
+45 mins. 4 29 3 36 4 23 4 31 6 19 6 31 3 28 2 33

Total Volume 12 115 42 169 14 106 9 129 19 70 25 114 25 98 15 138
% App. Total 7.1 68 24.9  10.9 82.2 7  16.7 61.4 21.9  18.1 71 10.9  

PHF .750 .958 .700 .899 .875 .855 .563 .921 .679 .875 .781 .864 .781 .875 .750 .863
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- Passenger Vehicles
Forrester Road

Southbound
Evan Hewes Highway

Westbound
Forrester Road

Northbound
Evan Hewes Highway

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 0 15 6 21 2 23 4 29 5 7 2 14 5 9 2 16 80
06:45 AM 3 16 2 21 3 30 1 34 1 15 2 18 3 8 1 12 85

Total 3 31 8 42 5 53 5 63 6 22 4 32 8 17 3 28 165

07:00 AM 1 13 11 25 4 27 0 31 2 15 3 20 7 11 1 19 95
07:15 AM 7 9 8 24 4 23 3 30 3 14 3 20 6 20 4 30 104
07:30 AM 2 11 12 25 3 22 0 25 6 17 6 29 7 27 5 39 118
07:45 AM 3 15 9 27 2 30 0 32 5 12 8 25 6 20 4 30 114

Total 13 48 40 101 13 102 3 118 16 58 20 94 26 78 14 118 431

08:00 AM 2 17 13 32 4 14 0 18 1 15 5 21 3 25 2 30 101
08:15 AM 3 18 2 23 5 11 3 19 3 16 6 25 5 23 1 29 96

Grand Total 21 114 63 198 27 180 11 218 26 111 35 172 42 143 20 205 793
Apprch % 10.6 57.6 31.8  12.4 82.6 5  15.1 64.5 20.3  20.5 69.8 9.8   

Total % 2.6 14.4 7.9 25 3.4 22.7 1.4 27.5 3.3 14 4.4 21.7 5.3 18 2.5 25.9

Forrester Road
Southbound

Evan Hewes Highway
Westbound

Forrester Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:15 AM to 08:00 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 7 9 8 24 4 23 3 30 3 14 3 20 6 20 4 30 104
07:30 AM 2 11 12 25 3 22 0 25 6 17 6 29 7 27 5 39 118
07:45 AM 3 15 9 27 2 30 0 32 5 12 8 25 6 20 4 30 114
08:00 AM 2 17 13 32 4 14 0 18 1 15 5 21 3 25 2 30 101

Total Volume 14 52 42 108 13 89 3 105 15 58 22 95 22 92 15 129 437
% App. Total 13 48.1 38.9  12.4 84.8 2.9  15.8 61.1 23.2  17.1 71.3 11.6   

PHF .500 .765 .808 .844 .813 .742 .250 .820 .625 .853 .688 .819 .786 .852 .750 .827 .926
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 07:15 AM
 
Passenger Vehicles

Peak Hour Data

North

Peak Hour Analysis From 07:15 AM to 08:00 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:15 AM 07:15 AM 07:15 AM

+0 mins. 7 9 8 24 4 23 3 30 3 14 3 20 6 20 4 30
+15 mins. 2 11 12 25 3 22 0 25 6 17 6 29 7 27 5 39
+30 mins. 3 15 9 27 2 30 0 32 5 12 8 25 6 20 4 30
+45 mins. 2 17 13 32 4 14 0 18 1 15 5 21 3 25 2 30

Total Volume 14 52 42 108 13 89 3 105 15 58 22 95 22 92 15 129
% App. Total 13 48.1 38.9  12.4 84.8 2.9  15.8 61.1 23.2  17.1 71.3 11.6  

PHF .500 .765 .808 .844 .813 .742 .250 .820 .625 .853 .688 .819 .786 .852 .750 .827
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- Large 2 Axle Vehicles
Forrester Road

Southbound
Evan Hewes Highway

Westbound
Forrester Road

Northbound
Evan Hewes Highway

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 0 2 0 2 0 0 0 0 1 0 1 2 1 0 0 1 5
06:45 AM 0 1 0 1 0 1 0 1 0 4 0 4 1 0 0 1 7

Total 0 3 0 3 0 1 0 1 1 4 1 6 2 0 0 2 12

07:00 AM 0 2 2 4 0 2 0 2 0 2 0 2 0 0 0 0 8
07:15 AM 0 1 0 1 0 0 0 0 0 1 0 1 1 3 0 4 6
07:30 AM 0 1 0 1 0 0 1 1 0 1 0 1 1 0 0 1 4
07:45 AM 0 2 0 2 0 4 0 4 0 0 0 0 0 0 0 0 6

Total 0 6 2 8 0 6 1 7 0 4 0 4 2 3 0 5 24

08:00 AM 0 0 0 0 0 3 0 3 0 0 0 0 0 1 0 1 4
08:15 AM 1 2 1 4 0 2 0 2 1 2 0 3 0 1 1 2 11

Grand Total 1 11 3 15 0 12 1 13 2 10 1 13 4 5 1 10 51
Apprch % 6.7 73.3 20  0 92.3 7.7  15.4 76.9 7.7  40 50 10   

Total % 2 21.6 5.9 29.4 0 23.5 2 25.5 3.9 19.6 2 25.5 7.8 9.8 2 19.6

Forrester Road
Southbound

Evan Hewes Highway
Westbound

Forrester Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:15 AM to 08:00 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 1 0 1 0 0 0 0 0 1 0 1 1 3 0 4 6
07:30 AM 0 1 0 1 0 0 1 1 0 1 0 1 1 0 0 1 4
07:45 AM 0 2 0 2 0 4 0 4 0 0 0 0 0 0 0 0 6
08:00 AM 0 0 0 0 0 3 0 3 0 0 0 0 0 1 0 1 4

Total Volume 0 4 0 4 0 7 1 8 0 2 0 2 2 4 0 6 20
% App. Total 0 100 0  0 87.5 12.5  0 100 0  33.3 66.7 0   

PHF .000 .500 .000 .500 .000 .438 .250 .500 .000 .500 .000 .500 .500 .333 .000 .375 .833
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 07:15 AM
 
Large 2 Axle Vehicles

Peak Hour Data

North

Peak Hour Analysis From 07:15 AM to 08:00 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:15 AM 07:15 AM 07:15 AM

+0 mins. 0 1 0 1 0 0 0 0 0 1 0 1 1 3 0 4
+15 mins. 0 1 0 1 0 0 1 1 0 1 0 1 1 0 0 1
+30 mins. 0 2 0 2 0 4 0 4 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0 0 3 0 3 0 0 0 0 0 1 0 1

Total Volume 0 4 0 4 0 7 1 8 0 2 0 2 2 4 0 6
% App. Total 0 100 0  0 87.5 12.5  0 100 0  33.3 66.7 0  

PHF .000 .500 .000 .500 .000 .438 .250 .500 .000 .500 .000 .500 .500 .333 .000 .375
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- 3 Axle Vehicles
Forrester Road

Southbound
Evan Hewes Highway

Westbound
Forrester Road

Northbound
Evan Hewes Highway

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 2
06:45 AM 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1

Total 0 0 1 1 0 0 0 0 0 0 1 1 0 0 1 1 3

07:00 AM 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1
07:15 AM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1

Total 0 0 0 0 0 1 1 2 1 0 0 1 0 0 0 0 3

08:00 AM 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1 2
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 1 1 0 2 1 3 1 0 1 2 0 1 1 2 8
Apprch % 0 0 100  0 66.7 33.3  50 0 50  0 50 50   

Total % 0 0 12.5 12.5 0 25 12.5 37.5 12.5 0 12.5 25 0 12.5 12.5 25

Forrester Road
Southbound

Evan Hewes Highway
Westbound

Forrester Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:15 AM to 08:00 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1
08:00 AM 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1 2

Total Volume 0 0 0 0 0 2 1 3 0 0 0 0 0 1 0 1 4
% App. Total 0 0 0  0 66.7 33.3  0 0 0  0 100 0   

PHF .000 .000 .000 .000 .000 .500 .250 .750 .000 .000 .000 .000 .000 .250 .000 .250 .500
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 07:15 AM
 
3 Axle Vehicles

Peak Hour Data

North

Peak Hour Analysis From 07:15 AM to 08:00 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:15 AM 07:15 AM 07:15 AM

+0 mins. 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1

Total Volume 0 0 0 0 0 2 1 3 0 0 0 0 0 1 0 1
% App. Total 0 0 0  0 66.7 33.3  0 0 0  0 100 0  

PHF .000 .000 .000 .000 .000 .500 .250 .750 .000 .000 .000 .000 .000 .250 .000 .250
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- 4+ Axle Trucks
Forrester Road

Southbound
Evan Hewes Highway

Westbound
Forrester Road

Northbound
Evan Hewes Highway

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 1 6 1 8 1 0 0 1 1 4 0 5 0 0 0 0 14
06:45 AM 0 5 1 6 0 0 0 0 0 4 0 4 0 0 0 0 10

Total 1 11 2 14 1 0 0 1 1 8 0 9 0 0 0 0 24

07:00 AM 0 10 1 11 0 0 0 0 0 4 0 4 1 0 0 1 16
07:15 AM 0 5 2 7 0 0 0 0 0 4 0 4 1 0 0 1 12
07:30 AM 0 18 3 21 0 0 0 0 1 2 0 3 0 0 0 0 24
07:45 AM 0 12 1 13 1 0 0 1 0 1 0 1 0 0 0 0 15

Total 0 45 7 52 1 0 0 1 1 11 0 12 2 0 0 2 67

08:00 AM 1 10 1 12 0 0 0 0 0 3 0 3 0 1 0 1 16
08:15 AM 0 9 0 9 0 0 0 0 2 1 0 3 1 0 0 1 13

Grand Total 2 75 10 87 2 0 0 2 4 23 0 27 3 1 0 4 120
Apprch % 2.3 86.2 11.5  100 0 0  14.8 85.2 0  75 25 0   

Total % 1.7 62.5 8.3 72.5 1.7 0 0 1.7 3.3 19.2 0 22.5 2.5 0.8 0 3.3

Forrester Road
Southbound

Evan Hewes Highway
Westbound

Forrester Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:15 AM to 08:00 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 5 2 7 0 0 0 0 0 4 0 4 1 0 0 1 12
07:30 AM 0 18 3 21 0 0 0 0 1 2 0 3 0 0 0 0 24
07:45 AM 0 12 1 13 1 0 0 1 0 1 0 1 0 0 0 0 15
08:00 AM 1 10 1 12 0 0 0 0 0 3 0 3 0 1 0 1 16

Total Volume 1 45 7 53 1 0 0 1 1 10 0 11 1 1 0 2 67
% App. Total 1.9 84.9 13.2  100 0 0  9.1 90.9 0  50 50 0   

PHF .250 .625 .583 .631 .250 .000 .000 .250 .250 .625 .000 .688 .250 .250 .000 .500 .698
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 07:15 AM
 
4+ Axle Trucks

Peak Hour Data

North

Peak Hour Analysis From 07:15 AM to 08:00 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:15 AM 07:15 AM 07:15 AM

+0 mins. 0 5 2 7 0 0 0 0 0 4 0 4 1 0 0 1
+15 mins. 0 18 3 21 0 0 0 0 1 2 0 3 0 0 0 0
+30 mins. 0 12 1 13 1 0 0 1 0 1 0 1 0 0 0 0
+45 mins. 1 10 1 12 0 0 0 0 0 3 0 3 0 1 0 1

Total Volume 1 45 7 53 1 0 0 1 1 10 0 11 1 1 0 2
% App. Total 1.9 84.9 13.2  100 0 0  9.1 90.9 0  50 50 0  

PHF .250 .625 .583 .631 .250 .000 .000 .250 .250 .625 .000 .688 .250 .250 .000 .500
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- Passenger Vehicles - Large 2 Axle Vehicles - 3 Axle Vehicles - 4+ Axle Trucks
Forrester Road

Southbound
Evan Hewes Highway

Westbound
Forrester Road

Northbound
Evan Hewes Highway

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 8 37 4 49 4 38 0 42 6 16 9 31 7 43 7 57 179
03:15 PM 5 26 5 36 2 16 6 24 5 35 4 44 17 43 3 63 167
03:30 PM 5 31 10 46 3 24 1 28 6 22 8 36 12 54 3 69 179
03:45 PM 3 30 9 42 1 28 3 32 3 26 4 33 5 35 3 43 150

Total 21 124 28 173 10 106 10 126 20 99 25 144 41 175 16 232 675

04:00 PM 2 32 4 38 3 19 2 24 2 20 8 30 15 46 5 66 158
04:15 PM 5 38 7 50 4 17 6 27 1 18 3 22 7 43 1 51 150
04:30 PM 2 32 9 43 8 22 4 34 2 31 3 36 13 31 3 47 160
04:45 PM 6 28 6 40 3 21 4 28 2 23 4 29 13 17 3 33 130

Total 15 130 26 171 18 79 16 113 7 92 18 117 48 137 12 197 598

Grand Total 36 254 54 344 28 185 26 239 27 191 43 261 89 312 28 429 1273
Apprch % 10.5 73.8 15.7  11.7 77.4 10.9  10.3 73.2 16.5  20.7 72.7 6.5   

Total % 2.8 20 4.2 27 2.2 14.5 2 18.8 2.1 15 3.4 20.5 7 24.5 2.2 33.7
Passenger Vehicles 35 195 46 276 26 173 25 224 21 119 37 177 78 301 25 404 1081

% Passenger Vehicles 97.2 76.8 85.2 80.2 92.9 93.5 96.2 93.7 77.8 62.3 86 67.8 87.6 96.5 89.3 94.2 84.9
Large 2 Axle Vehicles 0 5 4 9 2 9 0 11 3 5 0 8 3 8 1 12 40

% Large 2 Axle Vehicles 0 2 7.4 2.6 7.1 4.9 0 4.6 11.1 2.6 0 3.1 3.4 2.6 3.6 2.8 3.1
3 Axle Vehicles 0 2 0 2 0 1 0 1 2 3 0 5 1 0 0 1 9
% 3 Axle Vehicles 0 0.8 0 0.6 0 0.5 0 0.4 7.4 1.6 0 1.9 1.1 0 0 0.2 0.7
4+ Axle Trucks 1 52 4 57 0 2 1 3 1 64 6 71 7 3 2 12 143
% 4+ Axle Trucks 2.8 20.5 7.4 16.6 0 1.1 3.8 1.3 3.7 33.5 14 27.2 7.9 1 7.1 2.8 11.2

Forrester Road
Southbound

Evan Hewes Highway
Westbound

Forrester Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 8 37 4 49 4 38 0 42 6 16 9 31 7 43 7 57 179
03:15 PM 5 26 5 36 2 16 6 24 5 35 4 44 17 43 3 63 167
03:30 PM 5 31 10 46 3 24 1 28 6 22 8 36 12 54 3 69 179
03:45 PM 3 30 9 42 1 28 3 32 3 26 4 33 5 35 3 43 150

Total Volume 21 124 28 173 10 106 10 126 20 99 25 144 41 175 16 232 675
% App. Total 12.1 71.7 16.2  7.9 84.1 7.9  13.9 68.8 17.4  17.7 75.4 6.9   

PHF .656 .838 .700 .883 .625 .697 .417 .750 .833 .707 .694 .818 .603 .810 .571 .841 .943
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 03:00 PM
 
Passenger Vehicles
Large 2 Axle Vehicles
3 Axle Vehicles
4+ Axle Trucks

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:30 PM 03:00 PM 03:00 PM 03:15 PM

+0 mins. 5 31 10 46 4 38 0 42 6 16 9 31 17 43 3 63
+15 mins. 3 30 9 42 2 16 6 24 5 35 4 44 12 54 3 69
+30 mins. 2 32 4 38 3 24 1 28 6 22 8 36 5 35 3 43
+45 mins. 5 38 7 50 1 28 3 32 3 26 4 33 15 46 5 66

Total Volume 15 131 30 176 10 106 10 126 20 99 25 144 49 178 14 241
% App. Total 8.5 74.4 17  7.9 84.1 7.9  13.9 68.8 17.4  20.3 73.9 5.8  

PHF .750 .862 .750 .880 .625 .697 .417 .750 .833 .707 .694 .818 .721 .824 .700 .873
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- Passenger Vehicles
Forrester Road

Southbound
Evan Hewes Highway

Westbound
Forrester Road

Northbound
Evan Hewes Highway

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 8 30 4 42 4 37 0 41 5 9 5 19 5 39 6 50 152
03:15 PM 5 18 4 27 2 14 6 22 4 19 3 26 17 42 3 62 137
03:30 PM 4 22 8 34 3 23 1 27 4 13 7 24 11 51 3 65 150
03:45 PM 3 27 7 37 1 27 3 31 3 14 4 21 5 34 2 41 130

Total 20 97 23 140 10 101 10 121 16 55 19 90 38 166 14 218 569

04:00 PM 2 27 4 33 3 17 1 21 1 13 8 22 11 44 5 60 136
04:15 PM 5 30 6 41 2 16 6 24 1 15 3 19 6 43 1 50 134
04:30 PM 2 26 8 36 8 21 4 33 1 22 3 26 12 31 2 45 140
04:45 PM 6 15 5 26 3 18 4 25 2 14 4 20 11 17 3 31 102

Total 15 98 23 136 16 72 15 103 5 64 18 87 40 135 11 186 512

Grand Total 35 195 46 276 26 173 25 224 21 119 37 177 78 301 25 404 1081
Apprch % 12.7 70.7 16.7  11.6 77.2 11.2  11.9 67.2 20.9  19.3 74.5 6.2   

Total % 3.2 18 4.3 25.5 2.4 16 2.3 20.7 1.9 11 3.4 16.4 7.2 27.8 2.3 37.4

Forrester Road
Southbound

Evan Hewes Highway
Westbound

Forrester Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 8 30 4 42 4 37 0 41 5 9 5 19 5 39 6 50 152
03:15 PM 5 18 4 27 2 14 6 22 4 19 3 26 17 42 3 62 137
03:30 PM 4 22 8 34 3 23 1 27 4 13 7 24 11 51 3 65 150
03:45 PM 3 27 7 37 1 27 3 31 3 14 4 21 5 34 2 41 130

Total Volume 20 97 23 140 10 101 10 121 16 55 19 90 38 166 14 218 569
% App. Total 14.3 69.3 16.4  8.3 83.5 8.3  17.8 61.1 21.1  17.4 76.1 6.4   

PHF .625 .808 .719 .833 .625 .682 .417 .738 .800 .724 .679 .865 .559 .814 .583 .838 .936
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 03:00 PM
 
Passenger Vehicles

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:00 PM 03:00 PM 03:00 PM 03:00 PM

+0 mins. 8 30 4 42 4 37 0 41 5 9 5 19 5 39 6 50
+15 mins. 5 18 4 27 2 14 6 22 4 19 3 26 17 42 3 62
+30 mins. 4 22 8 34 3 23 1 27 4 13 7 24 11 51 3 65
+45 mins. 3 27 7 37 1 27 3 31 3 14 4 21 5 34 2 41

Total Volume 20 97 23 140 10 101 10 121 16 55 19 90 38 166 14 218
% App. Total 14.3 69.3 16.4  8.3 83.5 8.3  17.8 61.1 21.1  17.4 76.1 6.4  

PHF .625 .808 .719 .833 .625 .682 .417 .738 .800 .724 .679 .865 .559 .814 .583 .838
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- Large 2 Axle Vehicles
Forrester Road

Southbound
Evan Hewes Highway

Westbound
Forrester Road

Northbound
Evan Hewes Highway

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 0 0 0 0 0 0 0 0 1 1 0 2 1 4 0 5 7
03:15 PM 0 0 1 1 0 1 0 1 1 0 0 1 0 1 0 1 4
03:30 PM 0 1 1 2 0 1 0 1 1 0 0 1 0 2 0 2 6
03:45 PM 0 1 1 2 0 1 0 1 0 2 0 2 0 0 0 0 5

Total 0 2 3 5 0 3 0 3 3 3 0 6 1 7 0 8 22

04:00 PM 0 0 0 0 0 1 0 1 0 1 0 1 1 1 0 2 4
04:15 PM 0 1 1 2 2 1 0 3 0 0 0 0 0 0 0 0 5
04:30 PM 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 2
04:45 PM 0 2 0 2 0 3 0 3 0 1 0 1 1 0 0 1 7

Total 0 3 1 4 2 6 0 8 0 2 0 2 2 1 1 4 18

Grand Total 0 5 4 9 2 9 0 11 3 5 0 8 3 8 1 12 40
Apprch % 0 55.6 44.4  18.2 81.8 0  37.5 62.5 0  25 66.7 8.3   

Total % 0 12.5 10 22.5 5 22.5 0 27.5 7.5 12.5 0 20 7.5 20 2.5 30

Forrester Road
Southbound

Evan Hewes Highway
Westbound

Forrester Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 0 0 0 0 0 0 0 0 1 1 0 2 1 4 0 5 7
03:15 PM 0 0 1 1 0 1 0 1 1 0 0 1 0 1 0 1 4
03:30 PM 0 1 1 2 0 1 0 1 1 0 0 1 0 2 0 2 6
03:45 PM 0 1 1 2 0 1 0 1 0 2 0 2 0 0 0 0 5

Total Volume 0 2 3 5 0 3 0 3 3 3 0 6 1 7 0 8 22
% App. Total 0 40 60  0 100 0  50 50 0  12.5 87.5 0   

PHF .000 .500 .750 .625 .000 .750 .000 .750 .750 .375 .000 .750 .250 .438 .000 .400 .786
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 03:00 PM
 
Large 2 Axle Vehicles

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:00 PM 03:00 PM 03:00 PM 03:00 PM

+0 mins. 0 0 0 0 0 0 0 0 1 1 0 2 1 4 0 5
+15 mins. 0 0 1 1 0 1 0 1 1 0 0 1 0 1 0 1
+30 mins. 0 1 1 2 0 1 0 1 1 0 0 1 0 2 0 2
+45 mins. 0 1 1 2 0 1 0 1 0 2 0 2 0 0 0 0

Total Volume 0 2 3 5 0 3 0 3 3 3 0 6 1 7 0 8
% App. Total 0 40 60  0 100 0  50 50 0  12.5 87.5 0  

PHF .000 .500 .750 .625 .000 .750 .000 .750 .750 .375 .000 .750 .250 .438 .000 .400
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- 3 Axle Vehicles
Forrester Road

Southbound
Evan Hewes Highway

Westbound
Forrester Road

Northbound
Evan Hewes Highway

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 PM 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1
03:30 PM 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1
03:45 PM 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 2

Total 0 0 0 0 0 1 0 1 1 2 0 3 0 0 0 0 4

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
04:15 PM 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
04:30 PM 0 1 0 1 0 0 0 0 1 1 0 2 0 0 0 0 3
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 2 0 2 0 0 0 0 1 1 0 2 1 0 0 1 5

Grand Total 0 2 0 2 0 1 0 1 2 3 0 5 1 0 0 1 9
Apprch % 0 100 0  0 100 0  40 60 0  100 0 0   

Total % 0 22.2 0 22.2 0 11.1 0 11.1 22.2 33.3 0 55.6 11.1 0 0 11.1

Forrester Road
Southbound

Evan Hewes Highway
Westbound

Forrester Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 PM 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1
03:30 PM 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1
03:45 PM 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 2

Total Volume 0 0 0 0 0 1 0 1 1 2 0 3 0 0 0 0 4
% App. Total 0 0 0  0 100 0  33.3 66.7 0  0 0 0   

PHF .000 .000 .000 .000 .000 .250 .000 .250 .250 .250 .000 .375 .000 .000 .000 .000 .500
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 03:00 PM
 
3 Axle Vehicles

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:00 PM 03:00 PM 03:00 PM 03:00 PM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+15 mins. 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0
+45 mins. 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0

Total Volume 0 0 0 0 0 1 0 1 1 2 0 3 0 0 0 0
% App. Total 0 0 0  0 100 0  33.3 66.7 0  0 0 0  

PHF .000 .000 .000 .000 .000 .250 .000 .250 .250 .250 .000 .375 .000 .000 .000 .000
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny

Groups Printed- 4+ Axle Trucks
Forrester Road

Southbound
Evan Hewes Highway

Westbound
Forrester Road

Northbound
Evan Hewes Highway

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 0 7 0 7 0 1 0 1 0 6 4 10 1 0 1 2 20
03:15 PM 0 8 0 8 0 0 0 0 0 16 1 17 0 0 0 0 25
03:30 PM 1 8 1 10 0 0 0 0 0 9 1 10 1 1 0 2 22
03:45 PM 0 2 1 3 0 0 0 0 0 8 0 8 0 1 1 2 13

Total 1 25 2 28 0 1 0 1 0 39 6 45 2 2 2 6 80

04:00 PM 0 5 0 5 0 1 1 2 1 6 0 7 2 1 0 3 17
04:15 PM 0 6 0 6 0 0 0 0 0 3 0 3 1 0 0 1 10
04:30 PM 0 5 1 6 0 0 0 0 0 8 0 8 1 0 0 1 15
04:45 PM 0 11 1 12 0 0 0 0 0 8 0 8 1 0 0 1 21

Total 0 27 2 29 0 1 1 2 1 25 0 26 5 1 0 6 63

Grand Total 1 52 4 57 0 2 1 3 1 64 6 71 7 3 2 12 143
Apprch % 1.8 91.2 7  0 66.7 33.3  1.4 90.1 8.5  58.3 25 16.7   

Total % 0.7 36.4 2.8 39.9 0 1.4 0.7 2.1 0.7 44.8 4.2 49.7 4.9 2.1 1.4 8.4

Forrester Road
Southbound

Evan Hewes Highway
Westbound

Forrester Road
Northbound

Evan Hewes Highway
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 0 7 0 7 0 1 0 1 0 6 4 10 1 0 1 2 20
03:15 PM 0 8 0 8 0 0 0 0 0 16 1 17 0 0 0 0 25
03:30 PM 1 8 1 10 0 0 0 0 0 9 1 10 1 1 0 2 22
03:45 PM 0 2 1 3 0 0 0 0 0 8 0 8 0 1 1 2 13

Total Volume 1 25 2 28 0 1 0 1 0 39 6 45 2 2 2 6 80
% App. Total 3.6 89.3 7.1  0 100 0  0 86.7 13.3  33.3 33.3 33.3   

PHF .250 .781 .500 .700 .000 .250 .000 .250 .000 .609 .375 .662 .500 .500 .500 .750 .800
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFOEHPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: Evan Hewes Highway
Weather: Sunny
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Peak Hour Begins at 03:00 PM
 
4+ Axle Trucks

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:00 PM 03:00 PM 03:00 PM 03:00 PM

+0 mins. 0 7 0 7 0 1 0 1 0 6 4 10 1 0 1 2
+15 mins. 0 8 0 8 0 0 0 0 0 16 1 17 0 0 0 0
+30 mins. 1 8 1 10 0 0 0 0 0 9 1 10 1 1 0 2
+45 mins. 0 2 1 3 0 0 0 0 0 8 0 8 0 1 1 2

Total Volume 1 25 2 28 0 1 0 1 0 39 6 45 2 2 2 6
% App. Total 3.6 89.3 7.1  0 100 0  0 86.7 13.3  33.3 33.3 33.3  

PHF .250 .781 .500 .700 .000 .250 .000 .250 .000 .609 .375 .662 .500 .500 .500 .750

Appendix G G-67 February 2013

smitha4
Text Box



Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

Groups Printed- Passenger Vehicles - Large 2 Axle Vehicles - 3 Axle Vehicles - 4+ Axle Trucks
Imperial Avenue

Southbound
Adams Avenue

Westbound
Imperial Avenue

Northbound
Adams Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 25 68 6 99 6 15 40 61 8 87 9 104 5 16 6 27 291
06:45 AM 33 80 6 119 14 26 47 87 7 94 10 111 5 27 7 39 356

Total 58 148 12 218 20 41 87 148 15 181 19 215 10 43 13 66 647

07:00 AM 36 77 7 120 10 33 43 86 7 71 11 89 5 26 14 45 340
07:15 AM 34 149 5 188 21 35 53 109 7 98 10 115 3 33 16 52 464
07:30 AM 49 173 13 235 34 59 65 158 14 134 28 176 8 57 22 87 656
07:45 AM 95 192 13 300 32 65 87 184 22 182 24 228 15 93 19 127 839

Total 214 591 38 843 97 192 248 537 50 485 73 608 31 209 71 311 2299

08:00 AM 86 210 8 304 25 36 87 148 14 149 20 183 10 75 19 104 739
08:15 AM 50 143 6 199 14 21 68 103 13 129 18 160 5 42 17 64 526

Grand Total 408 1092 64 1564 156 290 490 936 92 944 130 1166 56 369 120 545 4211
Apprch % 26.1 69.8 4.1  16.7 31 52.4  7.9 81 11.1  10.3 67.7 22   

Total % 9.7 25.9 1.5 37.1 3.7 6.9 11.6 22.2 2.2 22.4 3.1 27.7 1.3 8.8 2.8 12.9
Passenger Vehicles 379 1069 57 1505 152 275 469 896 90 927 126 1143 47 350 118 515 4059

% Passenger Vehicles 92.9 97.9 89.1 96.2 97.4 94.8 95.7 95.7 97.8 98.2 96.9 98 83.9 94.9 98.3 94.5 96.4
Large 2 Axle Vehicles 8 19 4 31 3 12 10 25 2 15 4 21 4 14 2 20 97

% Large 2 Axle Vehicles 2 1.7 6.2 2 1.9 4.1 2 2.7 2.2 1.6 3.1 1.8 7.1 3.8 1.7 3.7 2.3
3 Axle Vehicles 2 2 0 4 0 1 1 2 0 0 0 0 3 2 0 5 11
% 3 Axle Vehicles 0.5 0.2 0 0.3 0 0.3 0.2 0.2 0 0 0 0 5.4 0.5 0 0.9 0.3
4+ Axle Trucks 19 2 3 24 1 2 10 13 0 2 0 2 2 3 0 5 44
% 4+ Axle Trucks 4.7 0.2 4.7 1.5 0.6 0.7 2 1.4 0 0.2 0 0.2 3.6 0.8 0 0.9 1

Imperial Avenue
Southbound

Adams Avenue
Westbound

Imperial Avenue
Northbound

Adams Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 49 173 13 235 34 59 65 158 14 134 28 176 8 57 22 87 656
07:45 AM 95 192 13 300 32 65 87 184 22 182 24 228 15 93 19 127 839
08:00 AM 86 210 8 304 25 36 87 148 14 149 20 183 10 75 19 104 739
08:15 AM 50 143 6 199 14 21 68 103 13 129 18 160 5 42 17 64 526

Total Volume 280 718 40 1038 105 181 307 593 63 594 90 747 38 267 77 382 2760
% App. Total 27 69.2 3.9  17.7 30.5 51.8  8.4 79.5 12  9.9 69.9 20.2   

PHF .737 .855 .769 .854 .772 .696 .882 .806 .716 .816 .804 .819 .633 .718 .875 .752 .822
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny
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Peak Hour Begins at 07:30 AM
 
Passenger Vehicles
Large 2 Axle Vehicles
3 Axle Vehicles
4+ Axle Trucks

Peak Hour Data

North

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:30 AM 07:15 AM 07:30 AM 07:30 AM

+0 mins. 49 173 13 235 21 35 53 109 14 134 28 176 8 57 22 87
+15 mins. 95 192 13 300 34 59 65 158 22 182 24 228 15 93 19 127
+30 mins. 86 210 8 304 32 65 87 184 14 149 20 183 10 75 19 104
+45 mins. 50 143 6 199 25 36 87 148 13 129 18 160 5 42 17 64

Total Volume 280 718 40 1038 112 195 292 599 63 594 90 747 38 267 77 382
% App. Total 27 69.2 3.9  18.7 32.6 48.7  8.4 79.5 12  9.9 69.9 20.2  

PHF .737 .855 .769 .854 .824 .750 .839 .814 .716 .816 .804 .819 .633 .718 .875 .752
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

Groups Printed- Passenger Vehicles
Imperial Avenue

Southbound
Adams Avenue

Westbound
Imperial Avenue

Northbound
Adams Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 22 64 5 91 6 15 40 61 8 85 9 102 4 13 6 23 277
06:45 AM 29 76 5 110 14 24 44 82 6 94 10 110 4 26 7 37 339

Total 51 140 10 201 20 39 84 143 14 179 19 212 8 39 13 60 616

07:00 AM 33 76 6 115 10 30 41 81 7 71 11 89 4 25 14 43 328
07:15 AM 33 145 5 183 21 33 50 104 7 95 9 111 1 26 15 42 440
07:30 AM 43 169 13 225 32 56 61 149 14 130 26 170 7 57 21 85 629
07:45 AM 89 189 12 290 32 63 86 181 22 180 24 226 13 90 19 122 819

Total 198 579 36 813 95 182 238 515 50 476 70 596 25 198 69 292 2216

08:00 AM 84 208 6 298 24 34 84 142 14 147 20 181 9 73 19 101 722
08:15 AM 46 142 5 193 13 20 63 96 12 125 17 154 5 40 17 62 505

Grand Total 379 1069 57 1505 152 275 469 896 90 927 126 1143 47 350 118 515 4059
Apprch % 25.2 71 3.8  17 30.7 52.3  7.9 81.1 11  9.1 68 22.9   

Total % 9.3 26.3 1.4 37.1 3.7 6.8 11.6 22.1 2.2 22.8 3.1 28.2 1.2 8.6 2.9 12.7

Imperial Avenue
Southbound

Adams Avenue
Westbound

Imperial Avenue
Northbound

Adams Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 43 169 13 225 32 56 61 149 14 130 26 170 7 57 21 85 629
07:45 AM 89 189 12 290 32 63 86 181 22 180 24 226 13 90 19 122 819
08:00 AM 84 208 6 298 24 34 84 142 14 147 20 181 9 73 19 101 722
08:15 AM 46 142 5 193 13 20 63 96 12 125 17 154 5 40 17 62 505

Total Volume 262 708 36 1006 101 173 294 568 62 582 87 731 34 260 76 370 2675
% App. Total 26 70.4 3.6  17.8 30.5 51.8  8.5 79.6 11.9  9.2 70.3 20.5   

PHF .736 .851 .692 .844 .789 .687 .855 .785 .705 .808 .837 .809 .654 .722 .905 .758 .817
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny
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Peak Hour Begins at 07:30 AM
 
Passenger Vehicles

Peak Hour Data

North

Peak Hour Analysis From 07:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:30 AM 07:30 AM 07:30 AM 07:30 AM

+0 mins. 43 169 13 225 32 56 61 149 14 130 26 170 7 57 21 85
+15 mins. 89 189 12 290 32 63 86 181 22 180 24 226 13 90 19 122
+30 mins. 84 208 6 298 24 34 84 142 14 147 20 181 9 73 19 101
+45 mins. 46 142 5 193 13 20 63 96 12 125 17 154 5 40 17 62

Total Volume 262 708 36 1006 101 173 294 568 62 582 87 731 34 260 76 370
% App. Total 26 70.4 3.6  17.8 30.5 51.8  8.5 79.6 11.9  9.2 70.3 20.5  

PHF .736 .851 .692 .844 .789 .687 .855 .785 .705 .808 .837 .809 .654 .722 .905 .758
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

Groups Printed- Large 2 Axle Vehicles
Imperial Avenue

Southbound
Adams Avenue

Westbound
Imperial Avenue

Northbound
Adams Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 2 2 0 4 0 0 0 0 0 2 0 2 1 2 0 3 9
06:45 AM 2 4 0 6 0 2 2 4 1 0 0 1 1 1 0 2 13

Total 4 6 0 10 0 2 2 4 1 2 0 3 2 3 0 5 22

07:00 AM 0 1 1 2 0 3 1 4 0 0 0 0 1 1 0 2 8
07:15 AM 0 4 0 4 0 1 3 4 0 3 1 4 0 5 1 6 18
07:30 AM 0 3 0 3 1 1 2 4 0 3 2 5 0 0 1 1 13
07:45 AM 3 3 1 7 0 2 0 2 0 2 0 2 0 3 0 3 14

Total 3 11 2 16 1 7 6 14 0 8 3 11 1 9 2 12 53

08:00 AM 0 1 2 3 1 2 0 3 0 2 0 2 1 1 0 2 10
08:15 AM 1 1 0 2 1 1 2 4 1 3 1 5 0 1 0 1 12

Grand Total 8 19 4 31 3 12 10 25 2 15 4 21 4 14 2 20 97
Apprch % 25.8 61.3 12.9  12 48 40  9.5 71.4 19  20 70 10   

Total % 8.2 19.6 4.1 32 3.1 12.4 10.3 25.8 2.1 15.5 4.1 21.6 4.1 14.4 2.1 20.6

Imperial Avenue
Southbound

Adams Avenue
Westbound

Imperial Avenue
Northbound

Adams Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 3 0 3 1 1 2 4 0 3 2 5 0 0 1 1 13
07:45 AM 3 3 1 7 0 2 0 2 0 2 0 2 0 3 0 3 14
08:00 AM 0 1 2 3 1 2 0 3 0 2 0 2 1 1 0 2 10
08:15 AM 1 1 0 2 1 1 2 4 1 3 1 5 0 1 0 1 12

Total Volume 4 8 3 15 3 6 4 13 1 10 3 14 1 5 1 7 49
% App. Total 26.7 53.3 20  23.1 46.2 30.8  7.1 71.4 21.4  14.3 71.4 14.3   

PHF .333 .667 .375 .536 .750 .750 .500 .813 .250 .833 .375 .700 .250 .417 .250 .583 .875
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny
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Peak Hour Begins at 07:30 AM
 
Large 2 Axle Vehicles

Peak Hour Data

North

Peak Hour Analysis From 07:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:30 AM 07:30 AM 07:30 AM 07:30 AM

+0 mins. 0 3 0 3 1 1 2 4 0 3 2 5 0 0 1 1
+15 mins. 3 3 1 7 0 2 0 2 0 2 0 2 0 3 0 3
+30 mins. 0 1 2 3 1 2 0 3 0 2 0 2 1 1 0 2
+45 mins. 1 1 0 2 1 1 2 4 1 3 1 5 0 1 0 1

Total Volume 4 8 3 15 3 6 4 13 1 10 3 14 1 5 1 7
% App. Total 26.7 53.3 20  23.1 46.2 30.8  7.1 71.4 21.4  14.3 71.4 14.3  

PHF .333 .667 .375 .536 .750 .750 .500 .813 .250 .833 .375 .700 .250 .417 .250 .583
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

Groups Printed- 3 Axle Vehicles
Imperial Avenue

Southbound
Adams Avenue

Westbound
Imperial Avenue

Northbound
Adams Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
06:45 AM 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1

Total 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 1 0 1 0 0 0 0 2 1 0 3 4
07:30 AM 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1

Total 1 1 0 2 0 1 0 1 0 0 0 0 3 1 0 4 7

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 1 2

Grand Total 2 2 0 4 0 1 1 2 0 0 0 0 3 2 0 5 11
Apprch % 50 50 0  0 50 50  0 0 0  60 40 0   

Total % 18.2 18.2 0 36.4 0 9.1 9.1 18.2 0 0 0 0 27.3 18.2 0 45.5

Imperial Avenue
Southbound

Adams Avenue
Westbound

Imperial Avenue
Northbound

Adams Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 1 2

Total Volume 1 1 0 2 0 0 1 1 0 0 0 0 1 1 0 2 5
% App. Total 50 50 0  0 0 100  0 0 0  50 50 0   

PHF .250 .250 .000 .250 .000 .000 .250 .250 .000 .000 .000 .000 .250 .250 .000 .500 .625
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

 Imperial Avenue 
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Peak Hour Begins at 07:30 AM
 
3 Axle Vehicles

Peak Hour Data

North

Peak Hour Analysis From 07:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:30 AM 07:30 AM 07:30 AM 07:30 AM

+0 mins. 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0
+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 1

Total Volume 1 1 0 2 0 0 1 1 0 0 0 0 1 1 0 2
% App. Total 50 50 0  0 0 100  0 0 0  50 50 0  

PHF .250 .250 .000 .250 .000 .000 .250 .250 .000 .000 .000 .000 .250 .250 .000 .500
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

Groups Printed- 4+ Axle Trucks
Imperial Avenue

Southbound
Adams Avenue

Westbound
Imperial Avenue

Northbound
Adams Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 1 1 1 3 0 0 0 0 0 0 0 0 0 1 0 1 4
06:45 AM 1 0 1 2 0 0 1 1 0 0 0 0 0 0 0 0 3

Total 2 1 2 5 0 0 1 1 0 0 0 0 0 1 0 1 7

07:00 AM 3 0 0 3 0 0 1 1 0 0 0 0 0 0 0 0 4
07:15 AM 1 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 2
07:30 AM 5 0 0 5 1 2 2 5 0 1 0 1 1 0 0 1 12
07:45 AM 3 0 0 3 0 0 1 1 0 0 0 0 1 0 0 1 5

Total 12 0 0 12 1 2 4 7 0 1 0 1 2 1 0 3 23

08:00 AM 2 1 0 3 0 0 3 3 0 0 0 0 0 1 0 1 7
08:15 AM 3 0 1 4 0 0 2 2 0 1 0 1 0 0 0 0 7

Grand Total 19 2 3 24 1 2 10 13 0 2 0 2 2 3 0 5 44
Apprch % 79.2 8.3 12.5  7.7 15.4 76.9  0 100 0  40 60 0   

Total % 43.2 4.5 6.8 54.5 2.3 4.5 22.7 29.5 0 4.5 0 4.5 4.5 6.8 0 11.4

Imperial Avenue
Southbound

Adams Avenue
Westbound

Imperial Avenue
Northbound

Adams Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 5 0 0 5 1 2 2 5 0 1 0 1 1 0 0 1 12
07:45 AM 3 0 0 3 0 0 1 1 0 0 0 0 1 0 0 1 5
08:00 AM 2 1 0 3 0 0 3 3 0 0 0 0 0 1 0 1 7
08:15 AM 3 0 1 4 0 0 2 2 0 1 0 1 0 0 0 0 7

Total Volume 13 1 1 15 1 2 8 11 0 2 0 2 2 1 0 3 31
% App. Total 86.7 6.7 6.7  9.1 18.2 72.7  0 100 0  66.7 33.3 0   

PHF .650 .250 .250 .750 .250 .250 .667 .550 .000 .500 .000 .500 .500 .250 .000 .750 .646
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny
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Peak Hour Begins at 07:30 AM
 
4+ Axle Trucks

Peak Hour Data

North

Peak Hour Analysis From 07:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:30 AM 07:30 AM 07:30 AM 07:30 AM

+0 mins. 5 0 0 5 1 2 2 5 0 1 0 1 1 0 0 1
+15 mins. 3 0 0 3 0 0 1 1 0 0 0 0 1 0 0 1
+30 mins. 2 1 0 3 0 0 3 3 0 0 0 0 0 1 0 1
+45 mins. 3 0 1 4 0 0 2 2 0 1 0 1 0 0 0 0

Total Volume 13 1 1 15 1 2 8 11 0 2 0 2 2 1 0 3
% App. Total 86.7 6.7 6.7  9.1 18.2 72.7  0 100 0  66.7 33.3 0  

PHF .650 .250 .250 .750 .250 .250 .667 .550 .000 .500 .000 .500 .500 .250 .000 .750
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

Groups Printed- Passenger Vehicles - Large 2 Axle Vehicles - 3 Axle Vehicles - 4+ Axle Trucks
Imperial Avenue

Southbound
Adams Avenue

Westbound
Imperial Avenue

Northbound
Adams Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 91 223 17 331 36 64 82 182 33 188 23 244 14 50 21 85 842
03:15 PM 100 227 10 337 28 51 77 156 19 185 25 229 16 71 16 103 825
03:30 PM 97 205 21 323 25 45 91 161 22 182 29 233 16 46 18 80 797
03:45 PM 65 211 17 293 27 42 87 156 22 159 17 198 6 44 21 71 718

Total 353 866 65 1284 116 202 337 655 96 714 94 904 52 211 76 339 3182

04:00 PM 70 195 16 281 28 44 103 175 18 165 19 202 18 43 17 78 736
04:15 PM 82 199 8 289 36 41 89 166 17 187 23 227 19 41 23 83 765
04:30 PM 80 204 6 290 26 44 86 156 18 168 22 208 5 40 17 62 716
04:45 PM 76 201 7 284 23 36 123 182 10 165 26 201 7 35 18 60 727

Total 308 799 37 1144 113 165 401 679 63 685 90 838 49 159 75 283 2944

Grand Total 661 1665 102 2428 229 367 738 1334 159 1399 184 1742 101 370 151 622 6126
Apprch % 27.2 68.6 4.2  17.2 27.5 55.3  9.1 80.3 10.6  16.2 59.5 24.3   

Total % 10.8 27.2 1.7 39.6 3.7 6 12 21.8 2.6 22.8 3 28.4 1.6 6 2.5 10.2
Passenger Vehicles 649 1647 97 2393 224 350 722 1296 153 1384 179 1716 98 355 148 601 6006

% Passenger Vehicles 98.2 98.9 95.1 98.6 97.8 95.4 97.8 97.2 96.2 98.9 97.3 98.5 97 95.9 98 96.6 98
Large 2 Axle Vehicles 6 16 4 26 2 6 10 18 6 12 4 22 2 12 3 17 83

% Large 2 Axle Vehicles 0.9 1 3.9 1.1 0.9 1.6 1.4 1.3 3.8 0.9 2.2 1.3 2 3.2 2 2.7 1.4
3 Axle Vehicles 2 2 0 4 2 1 3 6 0 1 0 1 0 2 0 2 13
% 3 Axle Vehicles 0.3 0.1 0 0.2 0.9 0.3 0.4 0.4 0 0.1 0 0.1 0 0.5 0 0.3 0.2
4+ Axle Trucks 4 0 1 5 1 10 3 14 0 2 1 3 1 1 0 2 24
% 4+ Axle Trucks 0.6 0 1 0.2 0.4 2.7 0.4 1 0 0.1 0.5 0.2 1 0.3 0 0.3 0.4

Imperial Avenue
Southbound

Adams Avenue
Westbound

Imperial Avenue
Northbound

Adams Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 91 223 17 331 36 64 82 182 33 188 23 244 14 50 21 85 842
03:15 PM 100 227 10 337 28 51 77 156 19 185 25 229 16 71 16 103 825
03:30 PM 97 205 21 323 25 45 91 161 22 182 29 233 16 46 18 80 797
03:45 PM 65 211 17 293 27 42 87 156 22 159 17 198 6 44 21 71 718

Total Volume 353 866 65 1284 116 202 337 655 96 714 94 904 52 211 76 339 3182
% App. Total 27.5 67.4 5.1  17.7 30.8 51.5  10.6 79 10.4  15.3 62.2 22.4   

PHF .883 .954 .774 .953 .806 .789 .926 .900 .727 .949 .810 .926 .813 .743 .905 .823 .945
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

 Imperial Avenue 
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Peak Hour Begins at 03:00 PM
 
Passenger Vehicles
Large 2 Axle Vehicles
3 Axle Vehicles
4+ Axle Trucks

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:00 PM 04:00 PM 03:00 PM 03:00 PM

+0 mins. 91 223 17 331 28 44 103 175 33 188 23 244 14 50 21 85
+15 mins. 100 227 10 337 36 41 89 166 19 185 25 229 16 71 16 103
+30 mins. 97 205 21 323 26 44 86 156 22 182 29 233 16 46 18 80
+45 mins. 65 211 17 293 23 36 123 182 22 159 17 198 6 44 21 71

Total Volume 353 866 65 1284 113 165 401 679 96 714 94 904 52 211 76 339
% App. Total 27.5 67.4 5.1  16.6 24.3 59.1  10.6 79 10.4  15.3 62.2 22.4  

PHF .883 .954 .774 .953 .785 .938 .815 .933 .727 .949 .810 .926 .813 .743 .905 .823
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

Groups Printed- Passenger Vehicles
Imperial Avenue

Southbound
Adams Avenue

Westbound
Imperial Avenue

Northbound
Adams Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 91 219 16 326 35 59 81 175 32 186 22 240 14 45 20 79 820
03:15 PM 97 224 10 331 27 50 76 153 19 184 24 227 15 69 16 100 811
03:30 PM 96 202 19 317 24 39 87 150 21 177 28 226 15 42 17 74 767
03:45 PM 65 208 15 288 26 39 84 149 19 158 17 194 6 42 21 69 700

Total 349 853 60 1262 112 187 328 627 91 705 91 887 50 198 74 322 3098

04:00 PM 70 193 16 279 28 44 101 173 18 164 19 201 17 41 16 74 727
04:15 PM 81 198 8 287 36 41 89 166 17 185 21 223 19 41 23 83 759
04:30 PM 76 203 6 285 26 43 84 153 17 167 22 206 5 40 17 62 706
04:45 PM 73 200 7 280 22 35 120 177 10 163 26 199 7 35 18 60 716

Total 300 794 37 1131 112 163 394 669 62 679 88 829 48 157 74 279 2908

Grand Total 649 1647 97 2393 224 350 722 1296 153 1384 179 1716 98 355 148 601 6006
Apprch % 27.1 68.8 4.1  17.3 27 55.7  8.9 80.7 10.4  16.3 59.1 24.6   

Total % 10.8 27.4 1.6 39.8 3.7 5.8 12 21.6 2.5 23 3 28.6 1.6 5.9 2.5 10

Imperial Avenue
Southbound

Adams Avenue
Westbound

Imperial Avenue
Northbound

Adams Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 91 219 16 326 35 59 81 175 32 186 22 240 14 45 20 79 820
03:15 PM 97 224 10 331 27 50 76 153 19 184 24 227 15 69 16 100 811
03:30 PM 96 202 19 317 24 39 87 150 21 177 28 226 15 42 17 74 767
03:45 PM 65 208 15 288 26 39 84 149 19 158 17 194 6 42 21 69 700

Total Volume 349 853 60 1262 112 187 328 627 91 705 91 887 50 198 74 322 3098
% App. Total 27.7 67.6 4.8  17.9 29.8 52.3  10.3 79.5 10.3  15.5 61.5 23   

PHF .899 .952 .789 .953 .800 .792 .943 .896 .711 .948 .813 .924 .833 .717 .881 .805 .945
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny
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Peak Hour Begins at 03:00 PM
 
Passenger Vehicles

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:00 PM 03:00 PM 03:00 PM 03:00 PM

+0 mins. 91 219 16 326 35 59 81 175 32 186 22 240 14 45 20 79
+15 mins. 97 224 10 331 27 50 76 153 19 184 24 227 15 69 16 100
+30 mins. 96 202 19 317 24 39 87 150 21 177 28 226 15 42 17 74
+45 mins. 65 208 15 288 26 39 84 149 19 158 17 194 6 42 21 69

Total Volume 349 853 60 1262 112 187 328 627 91 705 91 887 50 198 74 322
% App. Total 27.7 67.6 4.8  17.9 29.8 52.3  10.3 79.5 10.3  15.5 61.5 23  

PHF .899 .952 .789 .953 .800 .792 .943 .896 .711 .948 .813 .924 .833 .717 .881 .805
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

Groups Printed- Large 2 Axle Vehicles
Imperial Avenue

Southbound
Adams Avenue

Westbound
Imperial Avenue

Northbound
Adams Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 0 2 0 2 1 2 1 4 1 1 0 2 0 3 1 4 12
03:15 PM 3 3 0 6 0 0 1 1 0 1 1 2 1 2 0 3 12
03:30 PM 0 3 2 5 1 2 3 6 1 4 1 6 0 4 1 5 22
03:45 PM 0 3 2 5 0 0 2 2 3 0 0 3 0 2 0 2 12

Total 3 11 4 18 2 4 7 13 5 6 2 13 1 11 2 14 58

04:00 PM 0 2 0 2 0 0 0 0 0 1 0 1 1 1 1 3 6
04:15 PM 1 1 0 2 0 0 0 0 0 2 2 4 0 0 0 0 6
04:30 PM 2 1 0 3 0 1 1 2 1 1 0 2 0 0 0 0 7
04:45 PM 0 1 0 1 0 1 2 3 0 2 0 2 0 0 0 0 6

Total 3 5 0 8 0 2 3 5 1 6 2 9 1 1 1 3 25

Grand Total 6 16 4 26 2 6 10 18 6 12 4 22 2 12 3 17 83
Apprch % 23.1 61.5 15.4  11.1 33.3 55.6  27.3 54.5 18.2  11.8 70.6 17.6   

Total % 7.2 19.3 4.8 31.3 2.4 7.2 12 21.7 7.2 14.5 4.8 26.5 2.4 14.5 3.6 20.5

Imperial Avenue
Southbound

Adams Avenue
Westbound

Imperial Avenue
Northbound

Adams Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 0 2 0 2 1 2 1 4 1 1 0 2 0 3 1 4 12
03:15 PM 3 3 0 6 0 0 1 1 0 1 1 2 1 2 0 3 12
03:30 PM 0 3 2 5 1 2 3 6 1 4 1 6 0 4 1 5 22
03:45 PM 0 3 2 5 0 0 2 2 3 0 0 3 0 2 0 2 12

Total Volume 3 11 4 18 2 4 7 13 5 6 2 13 1 11 2 14 58
% App. Total 16.7 61.1 22.2  15.4 30.8 53.8  38.5 46.2 15.4  7.1 78.6 14.3   

PHF .250 .917 .500 .750 .500 .500 .583 .542 .417 .375 .500 .542 .250 .688 .500 .700 .659
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny
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Peak Hour Begins at 03:00 PM
 
Large 2 Axle Vehicles

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:00 PM 03:00 PM 03:00 PM 03:00 PM

+0 mins. 0 2 0 2 1 2 1 4 1 1 0 2 0 3 1 4
+15 mins. 3 3 0 6 0 0 1 1 0 1 1 2 1 2 0 3
+30 mins. 0 3 2 5 1 2 3 6 1 4 1 6 0 4 1 5
+45 mins. 0 3 2 5 0 0 2 2 3 0 0 3 0 2 0 2

Total Volume 3 11 4 18 2 4 7 13 5 6 2 13 1 11 2 14
% App. Total 16.7 61.1 22.2  15.4 30.8 53.8  38.5 46.2 15.4  7.1 78.6 14.3  

PHF .250 .917 .500 .750 .500 .500 .583 .542 .417 .375 .500 .542 .250 .688 .500 .700
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

Groups Printed- 3 Axle Vehicles
Imperial Avenue

Southbound
Adams Avenue

Westbound
Imperial Avenue

Northbound
Adams Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 0 2 0 2 0 0 0 0 0 0 0 0 0 1 0 1 3
03:15 PM 0 0 0 0 1 1 0 2 0 0 0 0 0 0 0 0 2
03:30 PM 0 0 0 0 0 0 1 1 0 1 0 1 0 0 0 0 2
03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 2 0 2 1 1 1 3 0 1 0 1 0 1 0 1 7

04:00 PM 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 1 2
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 2 0 0 2 0 0 1 1 0 0 0 0 0 0 0 0 3
04:45 PM 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1

Total 2 0 0 2 1 0 2 3 0 0 0 0 0 1 0 1 6

Grand Total 2 2 0 4 2 1 3 6 0 1 0 1 0 2 0 2 13
Apprch % 50 50 0  33.3 16.7 50  0 100 0  0 100 0   

Total % 15.4 15.4 0 30.8 15.4 7.7 23.1 46.2 0 7.7 0 7.7 0 15.4 0 15.4

Imperial Avenue
Southbound

Adams Avenue
Westbound

Imperial Avenue
Northbound

Adams Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 0 2 0 2 0 0 0 0 0 0 0 0 0 1 0 1 3
03:15 PM 0 0 0 0 1 1 0 2 0 0 0 0 0 0 0 0 2
03:30 PM 0 0 0 0 0 0 1 1 0 1 0 1 0 0 0 0 2
03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 2 0 2 1 1 1 3 0 1 0 1 0 1 0 1 7
% App. Total 0 100 0  33.3 33.3 33.3  0 100 0  0 100 0   

PHF .000 .250 .000 .250 .250 .250 .250 .375 .000 .250 .000 .250 .000 .250 .000 .250 .583
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny
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Peak Hour Begins at 03:00 PM
 
3 Axle Vehicles

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:00 PM 03:00 PM 03:00 PM 03:00 PM

+0 mins. 0 2 0 2 0 0 0 0 0 0 0 0 0 1 0 1
+15 mins. 0 0 0 0 1 1 0 2 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 1 1 0 1 0 1 0 0 0 0
+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 2 0 2 1 1 1 3 0 1 0 1 0 1 0 1
% App. Total 0 100 0  33.3 33.3 33.3  0 100 0  0 100 0  

PHF .000 .250 .000 .250 .250 .250 .250 .375 .000 .250 .000 .250 .000 .250 .000 .250
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

Groups Printed- 4+ Axle Trucks
Imperial Avenue

Southbound
Adams Avenue

Westbound
Imperial Avenue

Northbound
Adams Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 0 0 1 1 0 3 0 3 0 1 1 2 0 1 0 1 7
03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 PM 1 0 0 1 0 4 0 4 0 0 0 0 1 0 0 1 6
03:45 PM 0 0 0 0 1 3 1 5 0 1 0 1 0 0 0 0 6

Total 1 0 1 2 1 10 1 12 0 2 1 3 1 1 0 2 19

04:00 PM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 3 0 0 3 0 0 1 1 0 0 0 0 0 0 0 0 4

Total 3 0 0 3 0 0 2 2 0 0 0 0 0 0 0 0 5

Grand Total 4 0 1 5 1 10 3 14 0 2 1 3 1 1 0 2 24
Apprch % 80 0 20  7.1 71.4 21.4  0 66.7 33.3  50 50 0   

Total % 16.7 0 4.2 20.8 4.2 41.7 12.5 58.3 0 8.3 4.2 12.5 4.2 4.2 0 8.3

Imperial Avenue
Southbound

Adams Avenue
Westbound

Imperial Avenue
Northbound

Adams Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 0 0 1 1 0 3 0 3 0 1 1 2 0 1 0 1 7
03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 PM 1 0 0 1 0 4 0 4 0 0 0 0 1 0 0 1 6
03:45 PM 0 0 0 0 1 3 1 5 0 1 0 1 0 0 0 0 6

Total Volume 1 0 1 2 1 10 1 12 0 2 1 3 1 1 0 2 19
% App. Total 50 0 50  8.3 83.3 8.3  0 66.7 33.3  50 50 0   

PHF .250 .000 .250 .500 .250 .625 .250 .600 .000 .500 .250 .375 .250 .250 .000 .500 .679
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCIMADPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Imperial Avenue
E/W: Adams Avenue
Weather: Sunny

 Imperial Avenue 
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Peak Hour Begins at 03:00 PM
 
4+ Axle Trucks

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:00 PM 03:00 PM 03:00 PM 03:00 PM

+0 mins. 0 0 1 1 0 3 0 3 0 1 1 2 0 1 0 1
+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+30 mins. 1 0 0 1 0 4 0 4 0 0 0 0 1 0 0 1
+45 mins. 0 0 0 0 1 3 1 5 0 1 0 1 0 0 0 0

Total Volume 1 0 1 2 1 10 1 12 0 2 1 3 1 1 0 2
% App. Total 50 0 50  8.3 83.3 8.3  0 66.7 33.3  50 50 0  

PHF .250 .000 .250 .500 .250 .625 .250 .600 .000 .500 .250 .375 .250 .250 .000 .500
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFO8WAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: I-8 Westbound Ramps
Weather: Sunny

Groups Printed- Total Volume
Forrester Road

Southbound
I-8 Westbound Off Ramp

Westbound
Forrester Road

Northbound
I-8 Westbound On Ramp

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 0 21 8 29 1 0 33 34 0 7 0 7 0 0 0 0 70
06:45 AM 0 25 15 40 2 0 34 36 0 9 0 9 0 0 0 0 85

Total 0 46 23 69 3 0 67 70 0 16 0 16 0 0 0 0 155

07:00 AM 0 31 6 37 1 0 25 26 2 15 0 17 0 0 0 0 80
07:15 AM 0 21 8 29 2 0 18 20 1 18 0 19 0 0 0 0 68
07:30 AM 0 42 10 52 2 0 27 29 4 17 0 21 0 0 0 0 102
07:45 AM 0 27 8 35 5 0 14 19 2 21 0 23 0 0 0 0 77

Total 0 121 32 153 10 0 84 94 9 71 0 80 0 0 0 0 327

08:00 AM 0 28 28 56 4 0 23 27 1 19 0 20 0 0 0 0 103
08:15 AM 0 25 17 42 2 0 21 23 2 14 0 16 0 0 0 0 81

Grand Total 0 220 100 320 19 0 195 214 12 120 0 132 0 0 0 0 666
Apprch % 0 68.8 31.2  8.9 0 91.1  9.1 90.9 0  0 0 0   

Total % 0 33 15 48 2.9 0 29.3 32.1 1.8 18 0 19.8 0 0 0 0

Forrester Road
Southbound

I-8 Westbound Off Ramp
Westbound

Forrester Road
Northbound

I-8 Westbound On Ramp
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 42 10 52 2 0 27 29 4 17 0 21 0 0 0 0 102
07:45 AM 0 27 8 35 5 0 14 19 2 21 0 23 0 0 0 0 77
08:00 AM 0 28 28 56 4 0 23 27 1 19 0 20 0 0 0 0 103
08:15 AM 0 25 17 42 2 0 21 23 2 14 0 16 0 0 0 0 81

Total Volume 0 122 63 185 13 0 85 98 9 71 0 80 0 0 0 0 363
% App. Total 0 65.9 34.1  13.3 0 86.7  11.2 88.8 0  0 0 0   

PHF .000 .726 .563 .826 .650 .000 .787 .845 .563 .845 .000 .870 .000 .000 .000 .000 .881
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFO8WAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: I-8 Westbound Ramps
Weather: Sunny
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Peak Hour Begins at 07:30 AM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:30 AM 06:30 AM 07:15 AM 06:30 AM

+0 mins. 0 42 10 52 1 0 33 34 1 18 0 19 0 0 0 0
+15 mins. 0 27 8 35 2 0 34 36 4 17 0 21 0 0 0 0
+30 mins. 0 28 28 56 1 0 25 26 2 21 0 23 0 0 0 0
+45 mins. 0 25 17 42 2 0 18 20 1 19 0 20 0 0 0 0

Total Volume 0 122 63 185 6 0 110 116 8 75 0 83 0 0 0 0
% App. Total 0 65.9 34.1  5.2 0 94.8  9.6 90.4 0  0 0 0  

PHF .000 .726 .563 .826 .750 .000 .809 .806 .500 .893 .000 .902 .000 .000 .000 .000
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFO8WPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: I-8 Westbound Ramps
Weather: Sunny

Groups Printed- Total Volume
Forrester Road

Southbound
I-8 Westbound Off Ramp

Westbound
Forrester Road

Northbound
I-8 Westbound On Ramp

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 0 32 12 44 3 0 24 27 0 20 0 20 0 0 0 0 91
03:15 PM 0 31 9 40 1 0 36 37 1 17 0 18 0 0 0 0 95
03:30 PM 0 46 6 52 6 0 29 35 1 14 0 15 0 0 0 0 102
03:45 PM 0 43 7 50 4 0 17 21 0 20 0 20 0 0 0 0 91

Total 0 152 34 186 14 0 106 120 2 71 0 73 0 0 0 0 379

04:00 PM 0 45 6 51 5 0 18 23 1 18 0 19 0 0 0 0 93
04:15 PM 0 41 5 46 5 0 16 21 2 16 0 18 0 0 0 0 85
04:30 PM 0 38 5 43 6 0 18 24 1 15 0 16 0 0 0 0 83
04:45 PM 0 36 4 40 5 0 15 20 1 16 0 17 0 0 0 0 77

Total 0 160 20 180 21 0 67 88 5 65 0 70 0 0 0 0 338

Grand Total 0 312 54 366 35 0 173 208 7 136 0 143 0 0 0 0 717
Apprch % 0 85.2 14.8  16.8 0 83.2  4.9 95.1 0  0 0 0   

Total % 0 43.5 7.5 51 4.9 0 24.1 29 1 19 0 19.9 0 0 0 0

Forrester Road
Southbound

I-8 Westbound Off Ramp
Westbound

Forrester Road
Northbound

I-8 Westbound On Ramp
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:15 PM

03:15 PM 0 31 9 40 1 0 36 37 1 17 0 18 0 0 0 0 95
03:30 PM 0 46 6 52 6 0 29 35 1 14 0 15 0 0 0 0 102
03:45 PM 0 43 7 50 4 0 17 21 0 20 0 20 0 0 0 0 91
04:00 PM 0 45 6 51 5 0 18 23 1 18 0 19 0 0 0 0 93

Total Volume 0 165 28 193 16 0 100 116 3 69 0 72 0 0 0 0 381
% App. Total 0 85.5 14.5  13.8 0 86.2  4.2 95.8 0  0 0 0   

PHF .000 .897 .778 .928 .667 .000 .694 .784 .750 .863 .000 .900 .000 .000 .000 .000 .934
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFO8WPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: I-8 Westbound Ramps
Weather: Sunny

 Forrester Road 
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Peak Hour Begins at 03:15 PM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:30 PM 03:00 PM 03:00 PM 03:00 PM

+0 mins. 0 46 6 52 3 0 24 27 0 20 0 20 0 0 0 0
+15 mins. 0 43 7 50 1 0 36 37 1 17 0 18 0 0 0 0
+30 mins. 0 45 6 51 6 0 29 35 1 14 0 15 0 0 0 0
+45 mins. 0 41 5 46 4 0 17 21 0 20 0 20 0 0 0 0

Total Volume 0 175 24 199 14 0 106 120 2 71 0 73 0 0 0 0
% App. Total 0 87.9 12.1  11.7 0 88.3  2.7 97.3 0  0 0 0  

PHF .000 .951 .857 .957 .583 .000 .736 .811 .500 .888 .000 .913 .000 .000 .000 .000
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFO8EAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: I-8 Eastbound Ramps
Weather: Sunny

Groups Printed- Total Volume
Forrester Road

Southbound
I-8 Eastbound On Ramp

Westbound
Forrester Road

Northbound
I-8 Eastbound Off Ramp

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

06:30 AM 23 9 0 32 0 0 0 0 0 3 4 7 4 0 0 4 43
06:45 AM 18 3 0 21 0 0 0 0 0 4 1 5 6 0 1 7 33

Total 41 12 0 53 0 0 0 0 0 7 5 12 10 0 1 11 76

07:00 AM 20 9 0 29 0 0 0 0 0 9 0 9 7 2 0 9 47
07:15 AM 14 9 0 23 0 0 0 0 0 5 2 7 14 0 0 14 44
07:30 AM 26 8 0 34 0 0 0 0 0 10 7 17 12 0 1 13 64
07:45 AM 27 13 0 40 0 0 0 0 0 12 5 17 12 0 0 12 69

Total 87 39 0 126 0 0 0 0 0 36 14 50 45 2 1 48 224

08:00 AM 16 14 0 30 0 0 0 0 0 10 5 15 12 0 0 12 57
08:15 AM 21 5 0 26 0 0 0 0 0 8 6 14 9 0 1 10 50

Grand Total 165 70 0 235 0 0 0 0 0 61 30 91 76 2 3 81 407
Apprch % 70.2 29.8 0  0 0 0  0 67 33  93.8 2.5 3.7   

Total % 40.5 17.2 0 57.7 0 0 0 0 0 15 7.4 22.4 18.7 0.5 0.7 19.9

Forrester Road
Southbound

I-8 Eastbound On Ramp
Westbound

Forrester Road
Northbound

I-8 Eastbound Off Ramp
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 26 8 0 34 0 0 0 0 0 10 7 17 12 0 1 13 64
07:45 AM 27 13 0 40 0 0 0 0 0 12 5 17 12 0 0 12 69
08:00 AM 16 14 0 30 0 0 0 0 0 10 5 15 12 0 0 12 57
08:15 AM 21 5 0 26 0 0 0 0 0 8 6 14 9 0 1 10 50

Total Volume 90 40 0 130 0 0 0 0 0 40 23 63 45 0 2 47 240
% App. Total 69.2 30.8 0  0 0 0  0 63.5 36.5  95.7 0 4.3   

PHF .833 .714 .000 .813 .000 .000 .000 .000 .000 .833 .821 .926 .938 .000 .500 .904 .870
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFO8EAM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: I-8 Eastbound Ramps
Weather: Sunny
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Peak Hour Begins at 07:30 AM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:30 AM 06:30 AM 07:30 AM 07:15 AM

+0 mins. 26 8 0 34 0 0 0 0 0 10 7 17 14 0 0 14
+15 mins. 27 13 0 40 0 0 0 0 0 12 5 17 12 0 1 13
+30 mins. 16 14 0 30 0 0 0 0 0 10 5 15 12 0 0 12
+45 mins. 21 5 0 26 0 0 0 0 0 8 6 14 12 0 0 12

Total Volume 90 40 0 130 0 0 0 0 0 40 23 63 50 0 1 51
% App. Total 69.2 30.8 0  0 0 0  0 63.5 36.5  98 0 2  

PHF .833 .714 .000 .813 .000 .000 .000 .000 .000 .833 .821 .926 .893 .000 .250 .911
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFO8EPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 1

City of El Centro
N/S: Forrester Road
E/W: I-8 Eastbound Ramps
Weather: Sunny

Groups Printed- Total Volume
Forrester Road

Southbound
I-8 Eastbound On Ramp

Westbound
Forrester Road

Northbound
I-8 Eastbound Off Ramp

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

03:00 PM 24 9 0 33 0 0 0 0 0 10 4 14 12 1 0 13 60
03:15 PM 24 7 0 31 0 0 0 0 0 6 2 8 9 1 0 10 49
03:30 PM 44 13 0 57 0 0 0 0 0 3 2 5 11 0 0 11 73
03:45 PM 43 5 0 48 0 0 0 0 0 7 6 13 13 0 2 15 76

Total 135 34 0 169 0 0 0 0 0 26 14 40 45 2 2 49 258

04:00 PM 36 6 0 42 0 0 0 0 0 1 4 5 15 0 2 17 64
04:15 PM 44 9 0 53 0 0 0 0 0 6 1 7 10 0 1 11 71
04:30 PM 40 13 0 53 0 0 0 0 0 3 3 6 17 0 0 17 76
04:45 PM 25 6 0 31 0 0 0 0 0 2 1 3 20 0 1 21 55

Total 145 34 0 179 0 0 0 0 0 12 9 21 62 0 4 66 266

Grand Total 280 68 0 348 0 0 0 0 0 38 23 61 107 2 6 115 524
Apprch % 80.5 19.5 0  0 0 0  0 62.3 37.7  93 1.7 5.2   

Total % 53.4 13 0 66.4 0 0 0 0 0 7.3 4.4 11.6 20.4 0.4 1.1 21.9

Forrester Road
Southbound

I-8 Eastbound On Ramp
Westbound

Forrester Road
Northbound

I-8 Eastbound Off Ramp
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:45 PM

03:45 PM 43 5 0 48 0 0 0 0 0 7 6 13 13 0 2 15 76
04:00 PM 36 6 0 42 0 0 0 0 0 1 4 5 15 0 2 17 64
04:15 PM 44 9 0 53 0 0 0 0 0 6 1 7 10 0 1 11 71
04:30 PM 40 13 0 53 0 0 0 0 0 3 3 6 17 0 0 17 76

Total Volume 163 33 0 196 0 0 0 0 0 17 14 31 55 0 5 60 287
% App. Total 83.2 16.8 0  0 0 0  0 54.8 45.2  91.7 0 8.3   

PHF .926 .635 .000 .925 .000 .000 .000 .000 .000 .607 .583 .596 .809 .000 .625 .882 .944
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Counts Unlimited Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268

File Name : ELCFO8EPM
Site Code : 00000001
Start Date : 9/13/2011
Page No : 2

City of El Centro
N/S: Forrester Road
E/W: I-8 Eastbound Ramps
Weather: Sunny
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Peak Hour Begins at 03:45 PM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:30 PM 03:00 PM 03:00 PM 04:00 PM

+0 mins. 44 13 0 57 0 0 0 0 0 10 4 14 15 0 2 17
+15 mins. 43 5 0 48 0 0 0 0 0 6 2 8 10 0 1 11
+30 mins. 36 6 0 42 0 0 0 0 0 3 2 5 17 0 0 17
+45 mins. 44 9 0 53 0 0 0 0 0 7 6 13 20 0 1 21

Total Volume 167 33 0 200 0 0 0 0 0 26 14 40 62 0 4 66
% App. Total 83.5 16.5 0  0 0 0  0 65 35  93.9 0 6.1  

PHF .949 .635 .000 .877 .000 .000 .000 .000 .000 .650 .583 .714 .775 .000 .500 .786
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Counts Unlimited, Inc
PO Box 1178

Corona, CA 92878
(951) 268-6268

 
 
City of El Centro                       
Even Hewes Highway                      
E/ Drew Road                            
24 Hour Directional Volume Count        

 
 

ECOEHEDR
Site Code: 195-11202
Date Start: 12-Sep-11
Date End: 12-Sep-11

Page 1

Start 12-Sep-
11 Eastbound Hour Totals Westbound Hour Totals Combined Totals

Time Mon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon
12:00 2 21 2 8
12:15 3 15 2 10
12:30 1 14 0 12
12:45 3 9 9 59 4 9 8 39 17 98
01:00 2 8 2 23

01:15 1 20 0 26

01:30 0 21 0 21

01:45 2 35 5 84 1 21 3 91 8 175
02:00 0 51 0 16
02:15 1 36 0 20
02:30 1 23 0 23
02:45 0 35 2 145 2 18 2 77 4 222
03:00 3 57 2 18
03:15 1 27 0 22
03:30 1 26 2 22
03:45 0 41 5 151 4 25 8 87 13 238
04:00 3 51 2 21
04:15 4 25 3 19
04:30 3 40 8 17
04:45 8 16 18 132 7 15 20 72 38 204
05:00 3 21 14 17
05:15 9 7 25 11
05:30 4 18 38 14
05:45 6 8 22 54 16 12 93 54 115 108
06:00 15 17 14 18
06:15 8 15 21 8
06:30 7 13 22 8
06:45 11 15 41 60 25 5 82 39 123 99
07:00 18 11 33 15
07:15 14 3 41 10
07:30 18 9 44 8
07:45 20 15 70 38 43 12 161 45 231 83
08:00 16 13 36 12
08:15 23 4 13 8
08:30 10 6 21 1
08:45 20 10 69 33 13 3 83 24 152 57
09:00 12 7 15 7
09:15 12 1 11 12
09:30 15 6 15 10
09:45 17 14 56 28 20 7 61 36 117 64
10:00 15 20 12 6
10:15 23 6 7 2
10:30 22 5 15 4
10:45 17 0 77 31 20 1 54 13 131 44
11:00 13 0 19 3
11:15 19 1 16 2
11:30 18 2 11 1
11:45 14 1 64 4 14 0 60 6 124 10
Total  438 819 438 819 635 583 635 583 1073 1402

Combined
 Total  1257 1257 1218 1218 2475

AM Peak  07:30    07:15      
Vol.  77    164      

P.H.F.  0.837    0.932      
PM Peak   03:45    01:00     

Vol.   157    91     
P.H.F.   0.689    0.875     

 
Percentag

e  34.8% 65.2%   52.1% 47.9%     

ADT/AAD
T ADT 2,475 AADT 2,475
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Counts Unlimited, Inc
PO Box 1178

Corona, CA 92878
(951) 268-6268

 
 
City of El Centro                       
Even Hewes Highway                      
E/ Forrester Road                       
24 Hour Directional Volume Count        

 
 

ECOEHEFO
Site Code: 195-11202
Date Start: 12-Sep-11
Date End: 12-Sep-11

Page 1

Start 12-Sep-
11 Eastbound Hour Totals Westbound Hour Totals Combined Totals

Time Mon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon
12:00 1 40 2 20
12:15 2 21 3 30
12:30 7 30 3 26
12:45 6 28 16 119 7 23 15 99 31 218
01:00 2 17 4 39
01:15 1 40 4 35
01:30 4 34 4 27
01:45 2 26 9 117 1 27 13 128 22 245
02:00 1 39 0 31
02:15 2 50 3 37

02:30 0 38 4 39

02:45 0 46 3 173 3 29 10 136 13 309
03:00 3 69 2 49

03:15 3 46 2 29
03:30 9 77 8 44
03:45 2 46 17 238 5 24 17 146 34 384
04:00 1 57 1 37
04:15 4 56 6 31
04:30 9 34 9 35
04:45 8 27 22 174 10 31 26 134 48 308
05:00 9 33 15 32
05:15 13 35 25 33
05:30 10 22 43 33
05:45 10 23 42 113 21 28 104 126 146 239
06:00 22 31 22 23
06:15 23 31 27 32
06:30 12 38 34 30
06:45 14 19 71 119 34 28 117 113 188 232
07:00 14 12 29 20
07:15 33 23 31 30
07:30 35 13 29 20
07:45 27 19 109 67 42 20 131 90 240 157
08:00 36 17 23 26
08:15 35 14 20 16
08:30 36 10 29 10
08:45 25 12 132 53 19 16 91 68 223 121
09:00 28 16 18 16
09:15 35 6 24 21
09:30 31 5 29 11
09:45 21 13 115 40 29 12 100 60 215 100
10:00 30 13 23 17
10:15 21 15 27 15
10:30 37 3 37 10
10:45 27 5 115 36 31 11 118 53 233 89
11:00 34 7 22 6
11:15 27 7 33 7
11:30 38 7 25 3
11:45 27 7 126 28 28 6 108 22 234 50
Total  777 1277 777 1277 850 1175 850 1175 1627 2452

Combined
 Total  2054 2054 2025 2025 4079

AM Peak  07:45    07:00      
Vol.  134    131      

P.H.F.  0.931    0.780      
PM Peak   02:45    02:15     

Vol.   238    154     
P.H.F.   0.773    0.786     

 
Percentag

e  37.8% 62.2%   42.0% 58.0%     

ADT/AAD
T ADT 4,079 AADT 4,079
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Counts Unlimited, Inc
PO Box 1178

Corona, CA 92878
(951) 268-6268

 
 
City of El Centro                       
Even Hewes Highway                      
W/ Forrester Road                       
24 Hour Directional Volume Count        

 
 

ECOEHWFO
Site Code: 195-11202
Date Start: 12-Sep-11
Date End: 12-Sep-11

Page 1

Start 12-Sep-
11 Eastbound Hour Totals Westbound Hour Totals Combined Totals

Time Mon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon
12:00 2 44 3 21
12:15 2 26 0 12
12:30 11 34 3 15
12:45 6 14 21 118 6 16 12 64 33 182
01:00 1 25 1 28
01:15 0 43 1 30
01:30 5 39 2 21
01:45 2 36 8 143 1 19 5 98 13 241
02:00 2 55 2 24
02:15 3 55 0 27
02:30 5 46 1 30
02:45 0 61 10 217 1 31 4 112 14 329
03:00 3 77 1 37

03:15 3 52 1 19
03:30 2 81 4 40
03:45 1 48 9 258 3 25 9 121 18 379
04:00 2 71 1 18
04:15 8 53 2 18
04:30 8 49 10 25
04:45 8 37 26 210 8 22 21 83 47 293
05:00 11 32 13 22
05:15 17 44 20 16
05:30 10 34 32 26
05:45 12 24 50 134 17 28 82 92 132 226
06:00 21 31 17 19
06:15 27 34 26 18
06:30 16 29 44 15
06:45 14 19 78 113 24 18 111 70 189 183
07:00 25 12 49 21
07:15 37 28 31 20
07:30 39 15 47 11
07:45 24 12 125 67 47 13 174 65 299 132
08:00 34 18 28 20
08:15 36 16 18 10
08:30 25 18 19 4
08:45 33 19 128 71 16 7 81 41 209 112
09:00 36 17 13 10
09:15 33 6 16 17
09:30 33 8 26 7
09:45 35 16 137 47 24 6 79 40 216 87
10:00 28 20 20 9
10:15 24 12 12 8
10:30 24 6 18 11
10:45 28 6 104 44 30 4 80 32 184 76
11:00 34 7 20 4
11:15 32 6 27 2
11:30 40 4 21 1
11:45 27 5 133 22 16 3 84 10 217 32
Total  829 1444 829 1444 742 828 742 828 1571 2272

Combined
 Total  2273 2273 1570 1570 3843

AM Peak  09:00    07:00      
Vol.  137    174      

P.H.F.  0.951    0.888      
PM Peak   02:45    02:45     

Vol.   271    127     
P.H.F.   0.836    0.794     

 
Percentag

e  36.5% 63.5%   47.3% 52.7%     

ADT/AAD
T ADT 3,843 AADT 3,843
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Counts Unlimited, Inc
PO Box 1178

Corona, CA 92878
(951) 268-6268

 
 
City of El Centro                       
Bennet Road                             
N/ Even Hewes Highway                   
24 Hour Directional Volume Count        

 
 

ECOBENEH
Site Code: 195-11202
Date Start: 13-Sep-11
Date End: 13-Sep-11

Page 1

Start 13-Sep-
11 Northbound Hour Totals Southbound Hour Totals Combined Totals

Time Tue Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon
12:00 0 12 2 7
12:15 0 15 0 9
12:30 0 8 1 13
12:45 2 14 2 49 0 6 3 35 5 84
01:00 0 11 0 12
01:15 1 20 0 18
01:30 1 12 0 24
01:45 0 8 2 51 0 11 0 65 2 116
02:00 0 19 0 21
02:15 0 17 0 20
02:30 0 10 0 29
02:45 1 9 1 55 0 28 0 98 1 153
03:00 1 12 0 21
03:15 2 16 0 21
03:30 0 12 0 45

03:45 0 22 3 62 0 31 0 118 3 180
04:00 3 10 0 25

04:15 2 11 4 28
04:30 4 9 0 38
04:45 14 14 23 44 0 8 4 99 27 143
05:00 11 10 5 19
05:15 6 5 1 27
05:30 8 16 1 12
05:45 12 8 37 39 4 16 11 74 48 113
06:00 13 8 2 15
06:15 12 10 5 9
06:30 29 11 8 12
06:45 52 6 106 35 7 12 22 48 128 83
07:00 27 13 9 8
07:15 40 12 7 14
07:30 31 9 14 9
07:45 16 9 114 43 8 4 38 35 152 78
08:00 23 3 19 6
08:15 21 5 5 4
08:30 14 3 6 15
08:45 14 3 72 14 13 9 43 34 115 48
09:00 5 5 8 10
09:15 11 4 6 4
09:30 14 2 8 4
09:45 13 2 43 13 6 5 28 23 71 36
10:00 17 6 8 5
10:15 20 3 8 1
10:30 10 8 7 4
10:45 12 5 59 22 10 3 33 13 92 35
11:00 5 2 18 7
11:15 13 0 22 1
11:30 10 1 12 2
11:45 13 2 41 5 8 2 60 12 101 17
Total  503 432 503 432 242 654 242 654 745 1086

Combined
 Total  935 935 896 896 1831

AM Peak  06:45    10:45      
Vol.  150    62      

P.H.F.  0.721    0.705      
PM Peak   03:00    03:30     

Vol.   62    129     
P.H.F.   0.705    0.717     

 
Percentag

e  53.8% 46.2%   27.0% 73.0%     

ADT/AAD
T ADT 1,831 AADT 1,831
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Counts Unlimited, Inc
PO Box 1178

Corona, CA 92878
(951) 268-6268

 
 
City of El Centro                       
Forrester Road                          
S/ Evan Hewes Highway                   
24 Hour Directional Volume Count        

 
 

ECOFOSEH
Site Code: 195-11202
Date Start: 12-Sep-11
Date End: 12-Sep-11

Page 1

Start 12-Sep-
11 Northbound Hour Totals Southbound Hour Totals Combined Totals

Time Mon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon
12:00 2 33 16 29
12:15 15 30 9 34
12:30 10 31 8 24
12:45 7 29 34 123 17 32 50 119 84 242
01:00 15 39 6 54
01:15 7 40 8 34
01:30 4 30 1 39
01:45 8 57 34 166 5 39 20 166 54 332
02:00 11 47 7 56
02:15 14 38 9 37
02:30 13 32 12 40
02:45 6 40 44 157 6 37 34 170 78 327
03:00 7 46 15 54
03:15 12 63 2 29
03:30 13 40 12 46
03:45 8 44 40 193 15 36 44 165 84 358
04:00 12 37 16 49

04:15 18 29 13 42

04:30 20 49 11 41
04:45 25 35 75 150 19 49 59 181 134 331
05:00 26 44 25 26
05:15 30 45 14 49
05:30 19 50 36 35
05:45 26 39 101 178 23 46 98 156 199 334
06:00 40 25 16 41
06:15 21 25 43 26
06:30 31 21 34 34
06:45 32 22 124 93 40 32 133 133 257 226
07:00 30 21 30 27
07:15 30 35 29 27
07:30 37 31 55 19
07:45 26 24 123 111 51 15 165 88 288 199
08:00 24 23 37 9
08:15 35 21 49 19
08:30 30 21 33 19
08:45 26 19 115 84 39 19 158 66 273 150
09:00 28 21 57 11
09:15 34 17 50 19
09:30 38 12 54 18
09:45 37 16 137 66 39 14 200 62 337 128
10:00 42 27 39 19
10:15 30 14 50 15
10:30 37 10 45 12
10:45 27 8 136 59 40 7 174 53 310 112
11:00 40 13 46 5
11:15 25 10 56 19
11:30 30 8 31 16
11:45 33 15 128 46 50 10 183 50 311 96
Total  1091 1426 1091 1426 1318 1409 1318 1409 2409 2835

Combined
 Total  2517 2517 2727 2727 5244

AM Peak  09:15    08:45      
Vol.  151    200      

P.H.F.  0.899    0.877      
PM Peak   03:00    04:00     

Vol.   193    181     
P.H.F.   0.766    0.923     

 
Percentag

e  43.3% 56.7%   48.3% 51.7%     

ADT/AAD
T ADT 5,244 AADT 5,244
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7.0 Cumulative Projects (New Development) 

Information on cumulative projects (new development) was obtained from planning staff at the 
County of Imperial Planning Department.  A summary list titled Project List – Feb. 2009 and a map 
titled Proposed County Development Map updated January 2009 were provided as the latest 
information.  Additionally, County planning staff provided more recent information for cumulative 
projects in the Ocotillo area of Imperial Valley. 

Upon review of the list and map, 19 cumulative projects were identified that would potentially add 
traffic to the study area roadways.  A list of the cumulative projects (new development) is included 
below: 

1)	 Las Aldeas Specific Plan – A mixed-use project of 2,156 single-family residential units, 84 
multifamily residential units, 467 4-plex residential units, 27.95 acres of commercial zoning, 
10.79 acres of light manufacturing zoning, 21.78 acres of parks, 48.18 acres of retention basin, 
and 23.09 acres for two school sites all generally located north of Adams Ave, east of Austin 
Road and west of La Brucheri Road.  The total traffic generation for this cumulative project is 
calculated at 41,553 ADT with 2,860 AM and 4,227 PM peak hour trips. 

2)	 Linda Vista – A mixed use project of 182 single family homes and a 6 acre commercial lot 
generally located on the west side of Clark Road between I-8 and McCabe Road.  The traffic 
generation for this cumulative project is calculated at 7,175 ADT with 252 AM and 676 PM 
peak hour trips.  

3)	 Desert Village #6 – A project of 95 single-family homes, 260 apartments, and 7.3 acres of 
commercial generally located west of Clark Road between I-8 and Horne Road.  The traffic 
generation for this cumulative project is calculated at 8,740 ADT with 331 AM and 818 PM 
peak hour trips. 

4)	 Commons – A regional shopping center of 780,000 square feet generally located on the east side 
of Dogwood Avenue between I-8 and Danenberg Drive.  The traffic generation for this 
cumulative project is calculated at 20,648 ADT with 430 AM and 1,943 PM peak hour trips. 

5)	 Imperial Valley Mall – A regional shopping center of 1,460,000 square feet and 306 single 
family homes generally located on the southeast corner of Dogwood Avenue and Danenberg 
Road. The traffic generation for this cumulative project is calculated at 47,300 ADT with 1,095 
AM and 4,440 PM peak hour trips. 

6)	 Miller Burson – A project of 570 single-family homes south of Ross Road and east of Austin 
Road. The traffic generation for this cumulative project is calculated at 5,455 ADT with 427 
AM and 576 PM peak hour trips. 

7)	 Courtyard Villas – A project of 54 single family homes generally located northwest of I-8 and 
Austin Road. The traffic generation for this cumulative project is calculated at 517 ADT with 
40 AM and 56 PM peak hour trips. 
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8)	 Willow Bend (East) & West Willow Bend – A combined project of 216 single family homes 
generally located on the northeast corner of Clark Road and McCabe Road.  The traffic 
generation for this cumulative project is calculated at 2,067 ADT with 162 AM and 218 PM 
peak hour trips. 

9)	 Lotus Ranch – A residential project of 616 single-family homes and a 600 student elementary 
school generally located on the southwest corner of I-8 and La Bruchaeri Road. The traffic 
generation for this cumulative project is calculated at 5,830 ADT with 529 AM and 605 PM 
peak hour trips. 

10) Mosaic – A residential project of 1,156 single-family units and 2.7 acres of commercial 
generally located south of SR-86 and bisected by Dogwood Road.  The project is calculated to 
generate 11,585 ADT with 845 AM peak hour trips and 1,157 PM peak hour trips. 

11) Hallwood/Calexico Place III & Casino – Mixed use project of residential, commercial, and 
casino generally located on the southwest corner of SR-111 and Jasper Road.  With application 
of internal and pass-by reductions, the project is calculated to add 59,285 ADT with 3,286 AM 
peak hour trips and 6,071 PM peak hour trips to the surrounding roadways. 

12) Calexico Mega Park – Mixed use project of a commercial and regional shopping center on the 
southeast corner of SR-111 and Jasper Road.  With application of internal and pass-by 
reductions, the project is calculated to add 51,338 ADT with 2,054 AM peak hour trips and 
4,903 PM peak hour trips to the surrounding roadways. 

13) County Center II Expansion – a mixed use project of a commercial center, expansion of the 
Imperial County Office of Education, a Joint-Use Teacher Training and Conference Center, 
Judicial Center, County Park, Jail expansion, County Administrative Complex, Public Works 
Administration, and a County Administrative Complex located on the southwest corner of 
McCabe Road and Clark Road.  The total project is calculated to generate 24,069 ADT with 
2,581 AM peak hour trips and 2,242 PM peak hour trips. 

14) Desert Springs Resort – a member’s only resort community is for motor sports, water sports, 
and recreational vehicle (RV) enthusiasts with a maximum occupancy of 210 days per year. 
The resort includes an estimated total of up to 411 water sports lots, 792 recreational vehicle 
lots, 32 estate lots, 150 vacation villas, and 100 garage villas for a project total of up to 1,475 
units generally located northeast of Westmoreland Road and Boley Road..  The project 
weekday traffic generation is calculated to generate 7,275 ADT, with 383 AM peak hour 
trips and 714 PM peak hour trips. 

15) Mt Signal – a proposed 49.4 megawatt solar hybrid power station on roughly 974 acres 
generally located west of Drew Road and south of Diehl Road (south of I-8).  The construction 
phase is calculated to generate 632 daily trips with 310 AM peak hour trips and 301 PM peak 
hour trips. 

16) Coyote Wells (Wind Zero) – a mixed-use, three-phase development on approximately 944 acres 
generally located in the Ocotillo/Nomirage Area.  The land uses include recreation, education 
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and training, tourism, residential, storage, and hotel/resort.  Phase 1 of the project is calculated 
with a weekday traffic generation of 538 ADT, with 134 AM peak hour trips and 134 PM 
peak hour trips. 

17) Granite Carroll Sand and Gravel Mine – a mining operation located approximately 4 miles 
northwest of Ocotillo.  The project is estimated to generate 834 daily trips.  

18) Imperial Valley Solar Project (Formerly SES Solar Two) – an electric generating facility 
capable of producing approximately 750 megawatts of electricity on approximately 6,500 
acres generally located west of Dunaway Road and north of I-8. The construction phase of 
the project is calculated to generate 1,736 ADT with 772 AM peak hour trips and 772 PM 
peak hour trips. 

19) Imperial Solar Energy Center West – a photovoltaic solar facility capable of producing 
approximately 250 megawatts of electricity on approximately 1,130 acres generally located 
east of Dunaway Road and located both north and south of I-8.  The construction phase of the 
project is calculated to generate 750 ADT with 306 AM peak hour trips and 315 PM peak 
hour trips. 

The cumulative project (new development) volumes are shown on Figure 14. Copies of the 
individual cumulative project descriptions, locations, traffic generation, and assignments are 
included in Appendix N. 
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Figure 11: Year (2012) Volumes 
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Figure 12: Year (2012) + Project Volumes (Drew Interchange Open) 
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Figure 14:  Cumulative Project (New Development) Volumes 
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Existing AM                Wed Sep 28, 2011 12:22:57                 Page 1-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                                Scenario Report                                 
Scenario:             Existing AM

Command:              Default Command
Volume:               Existing AM
Geometry:             Existing AM
Impact Fee:           Default Impact Fee
Trip Generation:      None
Trip Distribution:    None
Paths:                Default Path
Routes:               Default Route
Configuration:        Existing

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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Existing AM                Wed Sep 28, 2011 12:22:57                 Page 2-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                            Impact Analysis Report                              
                               Level Of Service                                 

Intersection                               Base           Future       Change   
                                         Del/   V/       Del/   V/       in     
                                     LOS Veh    C    LOS Veh    C               
#  1 Drew / Evan Hewes Hwy           A   9.4 0.323   A   9.4 0.323  + 0.000 V/C 

#  2 Bennet / Evan Hewes Hwy         A   8.7 0.259   A   8.7 0.259  + 0.000 V/C 

#  3 Forrester / Evan Hewes Hwy      B  19.1 0.240   B  19.1 0.240  + 0.000 D/V 

#  4 Imperial / Adams                C  31.3 0.669   C  31.3 0.669  + 0.000 D/V 

#  5 Forrester / I8 WB Ramp          A   9.5 0.109   A   9.5 0.109  + 0.000 D/V 

#  6 Forrester / I8 EB Ramps         B  11.5 0.092   B  11.5 0.092  + 0.000 D/V 

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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Existing AM                Wed Sep 28, 2011 12:22:57                 Page 3-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #1 Drew / Evan Hewes Hwy                                           
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.323
Loss Time (sec):       0                Average Delay (sec/veh):         9.4
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  1  0  1  0    0  1  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:     130   29    10    20   29    14    10   44    40    25  125    12 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:  130   29    10    20   29    14    10   44    40    25  125    12 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  130   29    10    20   29    14    10   44    40    25  125    12 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.76 0.76  0.76  0.76 0.76  0.76  0.76 0.76  0.76  0.76 0.76  0.76 
PHF Volume:   172   38    13    26   38    18    13   58    53    33  165    16 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  172   38    13    26   38    18    13   58    53    33  165    16 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:  172   38    13    26   38    18    13   58    53    33  165    16 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.77 0.17  0.06  0.32 0.46  0.22  0.21 0.94  0.85  0.31 1.54  0.15 
Final Sat.:   531  119    41   215  311   150   129  579   584   191  978    96 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.32 0.32  0.32  0.12 0.12  0.12  0.10 0.10  0.09  0.17 0.17  0.17 
Crit Moves:  ****             ****             ****             ****           
Delay/Veh:   10.2 10.2  10.2   8.7  8.7   8.7   9.0  8.8   8.1   9.4  9.2   9.0 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  10.2 10.2  10.2   8.7  8.7   8.7   9.0  8.8   8.1   9.4  9.2   9.0 
LOS by Move:    B    B     B     A    A     A     A    A     A     A    A     A 
ApproachDel:      10.2              8.7              8.5              9.2
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:       10.2              8.7              8.5              9.2
LOS by Appr:         B                A                A                A       
AllWayAvgQ:   0.4  0.4   0.4   0.1  0.1   0.1   0.1  0.1   0.1   0.2  0.2   0.2 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #2 Bennet / Evan Hewes Hwy                                         
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.259
Loss Time (sec):       0                Average Delay (sec/veh):         8.7
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  1  0  0  1    1  0  0  1  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       1   37     3    17   17    12     9  100     0     2  155    59 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:    1   37     3    17   17    12     9  100     0     2  155    59 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    1   37     3    17   17    12     9  100     0     2  155    59 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.84 0.84  0.84  0.84 0.84  0.84  0.84 0.84  0.84  0.84 0.84  0.84 
PHF Volume:     1   44     4    20   20    14    11  119     0     2  184    70 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    1   44     4    20   20    14    11  119     0     2  184    70 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:    1   44     4    20   20    14    11  119     0     2  184    70 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.02 0.91  0.07  0.50 0.50  1.00  1.00 1.00  0.00  0.01 0.99  1.00 
Final Sat.:    15  563    46   297  297   705   638  701     0     9  709   835 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.08 0.08  0.08  0.07 0.07  0.02  0.02 0.17  xxxx  0.26 0.26  0.08 
Crit Moves:       ****             ****             ****             ****      
Delay/Veh:    8.9  8.9   8.9   8.8  8.8   7.6   8.3  8.7   0.0   9.3  9.3   7.3 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   8.9  8.9   8.9   8.8  8.8   7.6   8.3  8.7   0.0   9.3  9.3   7.3 
LOS by Move:    A    A     A     A    A     A     A    A     *     A    A     A 
ApproachDel:       8.9              8.5              8.7              8.8
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        8.9              8.5              8.7              8.8
LOS by Appr:         A                A                A                A       
AllWayAvgQ:   0.1  0.1   0.1   0.1  0.1   0.0   0.0  0.2   0.2   0.3  0.3   0.1 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #3 Forrester / Evan Hewes Hwy                                      
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.240
Loss Time (sec):      12                Average Delay (sec/veh):        19.1
Optimal Cycle:        29                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted        Permitted      Permit+Prot      Permit+Prot 
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      16   70    22    15  101    49    25   98    15    14   98     5 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:   16   70    22    15  101    49    25   98    15    14   98     5 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   16   70    22    15  101    49    25   98    15    14   98     5 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.86 0.86  0.86  0.86 0.86  0.86  0.86 0.86  0.86  0.86 0.86  0.86 
PHF Volume:    19   82    26    17  118    57    29  114    17    16  114     6 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   19   82    26    17  118    57    29  114    17    16  114     6 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   19   82    26    17  118    57    29  114    17    16  114     6 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.78 0.78  0.78  0.79 0.79  0.79  0.55 0.83  0.83  0.54 0.84  0.84 
Lanes:       0.15 0.65  0.20  0.09 0.61  0.30  1.00 0.87  0.13  1.00 0.95  0.05 
Final Sat.:   221  966   304   137  922   447  1050 1368   209  1028 1520    78 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.08 0.08  0.08  0.13 0.13  0.13  0.03 0.08  0.08  0.02 0.08  0.08 
Crit Moves:                        ****             ****        ****           
Green Time:  50.6 50.6  50.6  50.6 50.6  50.6  41.4 33.1  33.1  38.0 29.8  29.8 
Volume/Cap:  0.17 0.17  0.17  0.25 0.25  0.25  0.06 0.25  0.25  0.04 0.25  0.25 
Delay/Veh:   13.4 13.4  13.4  14.1 14.1  14.1  18.3 24.7  24.7  20.4 26.9  26.9 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  13.4 13.4  13.4  14.1 14.1  14.1  18.3 24.7  24.7  20.4 26.9  26.9 
LOS by Move:    B    B     B     B    B     B     B    C     C     C    C     C 
HCM2kAvgQ:      2    2     2     3    3     3     1    3     3     0    3     3 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #4 Imperial / Adams                                                
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.669
Loss Time (sec):      16                Average Delay (sec/veh):        31.3
Optimal Cycle:        65                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected        Protected        Protected        Protected  
Rights:           Include          Ignore           Include          Ignore      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  1  1  0    2  0  2  0  1    1  0  1  1  0    1  0  2  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      63  594    90   280  718    40    38  267    77   105  181   307 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:   63  594    90   280  718    40    38  267    77   105  181   307 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   63  594    90   280  718    40    38  267    77   105  181   307 
User Adj:    1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.78 0.78  0.78  0.78 0.78  0.00  0.78 0.78  0.78  0.78 0.78  0.00 
PHF Volume:    81  761   115   359  919     0    49  342    99   134  232     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   81  761   115   359  919     0    49  342    99   134  232     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:   81  761   115   359  919     0    49  342    99   134  232     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.93 0.91  0.91  0.90 0.93  1.00  0.93 0.90  0.90  0.93 0.93  1.00 
Lanes:       1.00 1.74  0.26  2.00 2.00  1.00  1.00 1.55  0.45  1.00 2.00  1.00 
Final Sat.:  1769 3011   456  3432 3538  1900  1769 2653   765  1769 3538  1900 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.05 0.25  0.25  0.10 0.26  0.00  0.03 0.13  0.13  0.08 0.07  0.00 
Crit Moves:       ****        ****                  ****        ****           
Green Time:   8.0 37.8  37.8  15.6 45.4   0.0   9.1 19.3  19.3  11.4 21.6   0.0 
Volume/Cap:  0.57 0.67  0.67  0.67 0.57  0.00  0.30 0.67  0.67  0.67 0.30  0.00 
Delay/Veh:   50.0 27.3  27.3  43.0 20.6   0.0  43.6 40.1  40.1  50.9 33.1   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  50.0 27.3  27.3  43.0 20.6   0.0  43.6 40.1  40.1  50.9 33.1   0.0 
LOS by Move:    D    C     C     D    C     A     D    D     D     D    C     A 
HCM2kAvgQ:      3   13    13     7   11     0     1    7     7     5    3     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #5 Forrester / I8 WB Ramp                                          
********************************************************************************
Average Delay (sec/veh):      2.8       Worst Case Level Of Service: A[  9.5]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  0  0  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       9   71     0     0  122    63     0    0     0    13    0    85 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:    9   71     0     0  122    63     0    0     0    13    0    85 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    9   71     0     0  122    63     0    0     0    13    0    85 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.84 0.84  0.84  0.84 0.84  0.84  0.84 0.84  0.84  0.84 0.84  0.84 
PHF Volume:    11   85     0     0  146    75     0    0     0    16    0   102 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:   11   85     0     0  146    75     0    0     0    16    0   102 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:  4.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   6.6  6.7   6.4 
FollowUpTim:  2.4 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   3.7  4.2   3.5 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol:  221 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   290  327    85 
Potent Cap.: 1259 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   668  566   932 
Move Cap.:   1259 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   664  561   932 
Volume/Cap:  0.01 xxxx  xxxx  xxxx xxxx  xxxx  xxxx xxxx  xxxx  0.02 0.00  0.11 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:    0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.4 
Control Del:  7.9 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx   9.3 
LOS by Move:    A    *     *     *    *     *     *    *     *     *    *     A 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   664 xxxx xxxxx 
SharedQueue:  0.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.1 xxxx xxxxx 
Shrd ConDel:  7.9 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  10.6 xxxx xxxxx 
Shared LOS:     A    *     *     *    *     *     *    *     *     B    *     * 
ApproachDel:    xxxxxx           xxxxxx           xxxxxx              9.5
ApproachLOS:         *                *                *                A       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #6 Forrester / I8 EB Ramps                                         
********************************************************************************
Average Delay (sec/veh):      5.2       Worst Case Level Of Service: B[ 11.5]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  0  0  1  0    0  1  0  0  0    0  1  0  0  1    0  0  0  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       0   40    23    90   40     0    45    0     2     0    0     0 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:    0   40    23    90   40     0    45    0     2     0    0     0 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    0   40    23    90   40     0    45    0     2     0    0     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.83 0.83  0.83  0.83 0.83  0.83  0.83 0.83  0.83  0.83 0.83  0.83 
PHF Volume:     0   48    28   109   48     0    54    0     2     0    0     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    0   48    28   109   48     0    54    0     2     0    0     0 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:xxxxx xxxx xxxxx   4.3 xxxx xxxxx   6.6  6.7   6.4 xxxxx xxxx xxxxx 
FollowUpTim:xxxxx xxxx xxxxx   2.4 xxxx xxxxx   3.7  4.2   3.5 xxxxx xxxx xxxxx 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: xxxx xxxx xxxxx    76 xxxx xxxxx   328  342    48  xxxx xxxx xxxxx 
Potent Cap.: xxxx xxxx xxxxx  1427 xxxx xxxxx   634  555   977  xxxx xxxx xxxxx 
Move Cap.:   xxxx xxxx xxxxx  1427 xxxx xxxxx   595  510   977  xxxx xxxx xxxxx 
Volume/Cap:  xxxx xxxx  xxxx  0.08 xxxx  xxxx  0.09 0.00  0.00  xxxx xxxx  xxxx 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:   xxxx xxxx xxxxx   0.2 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx xxxxx 
Control Del:xxxxx xxxx xxxxx   7.7 xxxx xxxxx xxxxx xxxx   8.7 xxxxx xxxx xxxxx 
LOS by Move:    *    *     *     A    *     *     *    *     A     *    *     * 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   595 xxxx xxxxx  xxxx xxxx xxxxx 
SharedQueue:xxxxx xxxx xxxxx   0.2 xxxx xxxxx   0.3 xxxx xxxxx xxxxx xxxx xxxxx 
Shrd ConDel:xxxxx xxxx xxxxx   7.7 xxxx xxxxx  11.7 xxxx xxxxx xxxxx xxxx xxxxx 
Shared LOS:     *    *     *     A    *     *     B    *     *     *    *     * 
ApproachDel:    xxxxxx           xxxxxx             11.5           xxxxxx
ApproachLOS:         *                *                B                *       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                                Scenario Report                                 
Scenario:             Existing PM

Command:              Default Command
Volume:               Existing PM
Geometry:             Existing PM
Impact Fee:           Default Impact Fee
Trip Generation:      None
Trip Distribution:    None
Paths:                Default Path
Routes:               Default Route
Configuration:        Existing
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Existing PM                Wed Oct 12, 2011 10:15:15                 Page 2-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                            Impact Analysis Report                              
                               Level Of Service                                 

Intersection                               Base           Future       Change   
                                         Del/   V/       Del/   V/       in     
                                     LOS Veh    C    LOS Veh    C               
#  1 Drew / Evan Hewes Hwy           A   8.5 0.229   A   8.5 0.229  + 0.000 V/C 

#  2 Bennet / Evan Hewes Hwy         A   9.3 0.270   A   9.3 0.270  + 0.000 V/C 

#  3 Forrester / Evan Hewes Hwy      B  19.6 0.290   C  26.1 0.290  + 6.568 D/V 

#  4 Imperial / Adams                C  30.2 0.644   C  30.2 0.644  + 0.000 D/V 

#  5 Forrester / I8 WB Ramp          A   9.5 0.119   A   9.5 0.119  + 0.000 D/V 

#  6 Forrester / I8 EB Ramps         B  12.8 0.122   B  12.8 0.122  + 0.000 D/V 

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 

Appendix G G-118 February 2013

smitha4
Text Box
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
             2000 HCM 4-Way Stop Method (Base Volume Alternative)               
********************************************************************************
Intersection #1 Drew / Evan Hewes Hwy                                           
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.229
Loss Time (sec):       0                Average Delay (sec/veh):         8.5
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  1  0  1  0    0  1  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      33   26     7    18   17    16    18  118   124    14   51    23 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:   33   26     7    18   17    16    18  118   124    14   51    23 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.81 0.81  0.81  0.81 0.81  0.81  0.81 0.81  0.81  0.81 0.81  0.81 
PHF Volume:    41   32     9    22   21    20    22  145   153    17   63    28 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   41   32     9    22   21    20    22  145   153    17   63    28 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   41   32     9    22   21    20    22  145   153    17   63    28 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.50 0.39  0.11  0.36 0.33  0.31  0.14 0.91  0.95  0.32 1.16  0.52 
Final Sat.:   340  268    72   245  232   218    97  639   778   209  794   379 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.12 0.12  0.12  0.09 0.09  0.09  0.23 0.23  0.20  0.08 0.08  0.07 
Crit Moves:  ****                  ****        ****             ****           
Delay/Veh:    8.6  8.6   8.6   8.3  8.3   8.3   9.2  9.2   8.0   8.5  8.2   7.9 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   8.6  8.6   8.6   8.3  8.3   8.3   9.2  9.2   8.0   8.5  8.2   7.9 
LOS by Move:    A    A     A     A    A     A     A    A     A     A    A     A 
ApproachDel:       8.6              8.3              8.6              8.2
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        8.6              8.3              8.6              8.2
LOS by Appr:         A                A                A                A       
AllWayAvgQ:   0.1  0.1   0.1   0.1  0.1   0.1   0.3  0.2   0.2   0.1  0.1   0.1 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
             2000 HCM 4-Way Stop Method (Base Volume Alternative)               
********************************************************************************
Intersection #2 Bennet / Evan Hewes Hwy                                         
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.270
Loss Time (sec):       0                Average Delay (sec/veh):         9.3
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  1  0  0  1    1  0  0  1  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       3   14     1    72   37    18    16  154     4     3  110    30 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:    3   14     1    72   37    18    16  154     4     3  110    30 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.86 0.86  0.86  0.86 0.86  0.86  0.86 0.86  0.86  0.86 0.86  0.86 
PHF Volume:     4   16     1    84   43    21    19  180     5     4  128    35 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    4   16     1    84   43    21    19  180     5     4  128    35 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:    4   16     1    84   43    21    19  180     5     4  128    35 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.17 0.78  0.05  0.66 0.34  1.00  1.00 0.97  0.03  0.03 0.97  1.00 
Final Sat.:    99  464    33   393  202   713   618  665    17    18  653   772 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.04 0.04  0.04  0.21 0.21  0.03  0.03 0.27  0.27  0.20 0.20  0.05 
Crit Moves:  ****             ****                  ****             ****      
Delay/Veh:    8.9  8.9   8.9  10.0 10.0   7.6   8.5  9.7   9.7   9.1  9.1   7.4 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   8.9  8.9   8.9  10.0 10.0   7.6   8.5  9.7   9.7   9.1  9.1   7.4 
LOS by Move:    A    A     A     A    A     A     A    A     A     A    A     A 
ApproachDel:       8.9              9.6              9.6              8.8
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        8.9              9.6              9.6              8.8
LOS by Appr:         A                A                A                A       
AllWayAvgQ:   0.0  0.0   0.0   0.2  0.2   0.0   0.0  0.3   0.3   0.2  0.2   0.0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
             2000 HCM Operations Method (Base Volume Alternative)               
********************************************************************************
Intersection #3 Forrester / Evan Hewes Hwy                                      
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.290
Loss Time (sec):      12                Average Delay (sec/veh):        19.6
Optimal Cycle:        31                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted        Permitted      Permit+Prot      Permit+Prot 
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      20   99    25    21  124    28    41  175    16    10  106    10 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:   20   99    25    21  124    28    41  175    16    10  106    10 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90 
PHF Volume:    22  111    28    23  138    31    46  195    18    11  118    11 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   22  111    28    23  138    31    46  195    18    11  118    11 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   22  111    28    23  138    31    46  195    18    11  118    11 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.81 0.81  0.81  0.82 0.82  0.82  0.56 0.86  0.86  0.48 0.86  0.86 
Lanes:       0.14 0.69  0.17  0.12 0.72  0.16  1.00 0.92  0.08  1.00 0.91  0.09 
Final Sat.:   213 1055   266   188 1110   251  1070 1495   137   914 1491   141 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.10 0.10  0.10  0.12 0.12  0.12  0.04 0.13  0.13  0.01 0.08  0.08 
Crit Moves:                        ****             ****        ****           
Green Time:  41.8 41.8  41.8  41.8 41.8  41.8  50.2 43.8  43.8  40.2 33.8  33.8 
Volume/Cap:  0.25 0.25  0.25  0.30 0.30  0.30  0.07 0.30  0.30  0.03 0.23  0.23 
Delay/Veh:   19.1 19.1  19.1  19.6 19.6  19.6  13.6 18.4  18.4  20.3 24.0  24.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  19.1 19.1  19.1  19.6 19.6  19.6  13.6 18.4  18.4  20.3 24.0  24.0 
LOS by Move:    B    B     B     B    B     B     B    B     B     C    C     C 
HCM2kAvgQ:      3    3     3     4    4     4     1    4     4     0    3     3 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
             2000 HCM Operations Method (Base Volume Alternative)               
********************************************************************************
Intersection #4 Imperial / Adams                                                
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.644
Loss Time (sec):      16                Average Delay (sec/veh):        30.2
Optimal Cycle:        62                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected        Protected        Protected        Protected  
Rights:           Include          Ignore           Include          Ignore      
Min. Green:     0    0     0     0    0     0     0    0     0     5    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  1  1  0    2  0  2  0  1    1  0  1  1  0    1  0  2  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      96  714    94   353  866    65    52  211    76   116  202   337 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:   96  714    94   353  866    65    52  211    76   116  202   337 
User Adj:    1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.00  0.90 0.90  0.90  0.90 0.90  0.00 
PHF Volume:   107  795   105   393  965     0    58  235    85   129  225     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  107  795   105   393  965     0    58  235    85   129  225     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:  107  795   105   393  965     0    58  235    85   129  225     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.93 0.92  0.92  0.90 0.93  1.00  0.93 0.89  0.89  0.93 0.93  1.00 
Lanes:       1.00 1.77  0.23  2.00 2.00  1.00  1.00 1.47  0.53  1.00 2.00  1.00 
Final Sat.:  1769 3073   405  3432 3538  1900  1769 2497   899  1769 3538  1900 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.06 0.26  0.26  0.11 0.27  0.00  0.03 0.09  0.09  0.07 0.06  0.00 
Crit Moves:       ****        ****                  ****        ****           
Green Time:  10.5 40.2  40.2  17.8 47.5   0.0   8.8 14.6  14.6  11.4 17.1   0.0 
Volume/Cap:  0.57 0.64  0.64  0.64 0.57  0.00  0.37 0.64  0.64  0.64 0.37  0.00 
Delay/Veh:   46.9 25.1  25.1  40.5 19.4   0.0  44.5 43.1  43.1  49.4 37.0   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  46.9 25.1  25.1  40.5 19.4   0.0  44.5 43.1  43.1  49.4 37.0   0.0 
LOS by Move:    D    C     C     D    B     A     D    D     D     D    D     A 
HCM2kAvgQ:      4   12    12     7   11     0     2    5     5     5    3     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Unsignalized Method (Base Volume Alternative)              
********************************************************************************
Intersection #5 Forrester / I8 WB Ramp                                          
********************************************************************************
Average Delay (sec/veh):      2.9       Worst Case Level Of Service: A[  9.5]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  0  0  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       3   69     0     0  165    28     0    0     0    16    0   100 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:    3   69     0     0  165    28     0    0     0    16    0   100 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.89 0.89  0.89  0.89 0.89  0.89  0.89 0.89  0.89  0.89 0.89  0.89 
PHF Volume:     3   78     0     0  186    32     0    0     0    18    0   113 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    3   78     0     0  186    32     0    0     0    18    0   113 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:  4.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   6.6  6.7   6.4 
FollowUpTim:  2.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   3.6  4.1   3.4 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol:  218 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   286  302    78 
Potent Cap.: 1279 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   677  590   948 
Move Cap.:   1279 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   676  588   948 
Volume/Cap:  0.00 xxxx  xxxx  xxxx xxxx  xxxx  xxxx xxxx  xxxx  0.03 0.00  0.12 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:    0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.4 
Control Del:  7.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx   9.3 
LOS by Move:    A    *     *     *    *     *     *    *     *     *    *     A 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   676 xxxx xxxxx 
SharedQueue:  0.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.1 xxxx xxxxx 
Shrd ConDel:  7.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  10.5 xxxx xxxxx 
Shared LOS:     A    *     *     *    *     *     *    *     *     B    *     * 
ApproachDel:    xxxxxx           xxxxxx           xxxxxx              9.5
ApproachLOS:         *                *                *                A       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Unsignalized Method (Base Volume Alternative)              
********************************************************************************
Intersection #6 Forrester / I8 EB Ramps                                         
********************************************************************************
Average Delay (sec/veh):      7.1       Worst Case Level Of Service: B[ 12.8]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  0  0  1  0    0  1  0  0  0    0  1  0  0  1    0  0  0  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       0   17    14   163   33     0    55    0     5     0    0     0 
Growth Adj:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Initial Bse:    0   17    14   163   33     0    55    0     5     0    0     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90 
PHF Volume:     0   19    16   182   37     0    61    0     6     0    0     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    0   19    16   182   37     0    61    0     6     0    0     0 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:xxxxx xxxx xxxxx   4.3 xxxx xxxxx   6.6  6.7   6.4 xxxxx xxxx xxxxx 
FollowUpTim:xxxxx xxxx xxxxx   2.3 xxxx xxxxx   3.6  4.1   3.4 xxxxx xxxx xxxxx 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: xxxx xxxx xxxxx    35 xxxx xxxxx   427  435    37  xxxx xxxx xxxxx 
Potent Cap.: xxxx xxxx xxxxx  1497 xxxx xxxxx   561  495  1000  xxxx xxxx xxxxx 
Move Cap.:   xxxx xxxx xxxxx  1497 xxxx xxxxx   502  428  1000  xxxx xxxx xxxxx 
Volume/Cap:  xxxx xxxx  xxxx  0.12 xxxx  xxxx  0.12 0.00  0.01  xxxx xxxx  xxxx 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:   xxxx xxxx xxxxx   0.4 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx xxxxx 
Control Del:xxxxx xxxx xxxxx   7.7 xxxx xxxxx xxxxx xxxx   8.6 xxxxx xxxx xxxxx 
LOS by Move:    *    *     *     A    *     *     *    *     A     *    *     * 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   502 xxxx xxxxx  xxxx xxxx xxxxx 
SharedQueue:xxxxx xxxx xxxxx   0.4 xxxx xxxxx   0.4 xxxx xxxxx xxxxx xxxx xxxxx 
Shrd ConDel:xxxxx xxxx xxxxx   7.7 xxxx xxxxx  13.2 xxxx xxxxx xxxxx xxxx xxxxx 
Shared LOS:     *    *     *     A    *     *     B    *     *     *    *     * 
ApproachDel:    xxxxxx           xxxxxx             12.8           xxxxxx
ApproachLOS:         *                *                B                *       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2015 w/out Project AM      Wed Sep 28, 2011 12:23:39                 Page 1-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                                Scenario Report                                 
Scenario:             2015 w/out Project AM

Command:              Default Command
Volume:               2015 AM
Geometry:             Existing AM
Impact Fee:           Default Impact Fee
Trip Generation:      None
Trip Distribution:    None
Paths:                Default Path
Routes:               Default Route
Configuration:        2015

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2015 w/out Project AM      Wed Sep 28, 2011 12:23:39                 Page 2-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                            Impact Analysis Report                              
                               Level Of Service                                 

Intersection                               Base           Future       Change   
                                         Del/   V/       Del/   V/       in     
                                     LOS Veh    C    LOS Veh    C               
#  1 Drew / Evan Hewes Hwy           A   9.4 0.329   A   9.4 0.329  + 0.000 V/C 

#  2 Bennet / Evan Hewes Hwy         A   8.8 0.263   A   8.8 0.263  + 0.000 V/C 

#  3 Forrester / Evan Hewes Hwy      B  19.1 0.243   B  19.1 0.243  + 0.000 D/V 

#  4 Imperial / Adams                C  31.5 0.679   C  31.5 0.679  + 0.000 D/V 

#  5 Forrester / I8 WB Ramp          A   9.5 0.111   A   9.5 0.111  + 0.000 D/V 

#  6 Forrester / I8 EB Ramps         B  11.6 0.094   B  11.6 0.094  + 0.000 D/V 

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2015 w/out Project AM      Wed Sep 28, 2011 12:23:39                 Page 3-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #1 Drew / Evan Hewes Hwy                                           
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.329
Loss Time (sec):       0                Average Delay (sec/veh):         9.4
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  1  0  1  0    0  1  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:     130   29    10    20   29    14    10   44    40    25  125    12 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:  139   31    11    21   31    15    11   47    43    27  134    13 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  139   31    11    21   31    15    11   47    43    27  134    13 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.80 0.80  0.80  0.80 0.80  0.80  0.80 0.80  0.80  0.80 0.80  0.80 
PHF Volume:   174   39    13    27   39    19    13   59    54    34  168    16 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  174   39    13    27   39    19    13   59    54    34  168    16 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:  174   39    13    27   39    19    13   59    54    34  168    16 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.77 0.17  0.06  0.32 0.46  0.22  0.21 0.94  0.85  0.31 1.54  0.15 
Final Sat.:   530  118    41   213  309   149   129  577   582   190  975    96 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.33 0.33  0.33  0.13 0.13  0.13  0.10 0.10  0.09  0.18 0.17  0.17 
Crit Moves:       ****             ****        ****             ****           
Delay/Veh:   10.3 10.3  10.3   8.7  8.7   8.7   9.0  8.9   8.1   9.4  9.2   9.1 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  10.3 10.3  10.3   8.7  8.7   8.7   9.0  8.9   8.1   9.4  9.2   9.1 
LOS by Move:    B    B     B     A    A     A     A    A     A     A    A     A 
ApproachDel:      10.3              8.7              8.6              9.3
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:       10.3              8.7              8.6              9.3
LOS by Appr:         B                A                A                A       
AllWayAvgQ:   0.4  0.4   0.4   0.1  0.1   0.1   0.1  0.1   0.1   0.2  0.2   0.2 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2015 w/out Project AM      Wed Sep 28, 2011 12:23:39                 Page 4-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #2 Bennet / Evan Hewes Hwy                                         
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.263
Loss Time (sec):       0                Average Delay (sec/veh):         8.8
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  1  0  0  1    1  0  0  1  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       1   37     3    17   17    12     9  100     0     2  155    59 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:    1   40     3    18   18    13    10  107     0     2  166    63 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    1   40     3    18   18    13    10  107     0     2  166    63 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.89 0.89  0.89  0.89 0.89  0.89  0.89 0.89  0.89  0.89 0.89  0.89 
PHF Volume:     1   45     4    20   20    14    11  120     0     2  186    71 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    1   45     4    20   20    14    11  120     0     2  186    71 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:    1   45     4    20   20    14    11  120     0     2  186    71 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.02 0.91  0.07  0.50 0.50  1.00  1.00 1.00  0.00  0.01 0.99  1.00 
Final Sat.:    15  561    46   296  296   701   637  700     0     9  708   834 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.08 0.08  0.08  0.07 0.07  0.02  0.02 0.17  xxxx  0.26 0.26  0.09 
Crit Moves:  ****                  ****             ****             ****      
Delay/Veh:    8.9  8.9   8.9   8.8  8.8   7.6   8.3  8.7   0.0   9.4  9.4   7.3 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   8.9  8.9   8.9   8.8  8.8   7.6   8.3  8.7   0.0   9.4  9.4   7.3 
LOS by Move:    A    A     A     A    A     A     A    A     *     A    A     A 
ApproachDel:       8.9              8.5              8.7              8.8
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        8.9              8.5              8.7              8.8
LOS by Appr:         A                A                A                A       
AllWayAvgQ:   0.1  0.1   0.1   0.1  0.1   0.0   0.0  0.2   0.2   0.3  0.3   0.1 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2015 w/out Project AM      Wed Sep 28, 2011 12:23:39                 Page 5-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #3 Forrester / Evan Hewes Hwy                                      
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.243
Loss Time (sec):      12                Average Delay (sec/veh):        19.1
Optimal Cycle:        29                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted        Permitted      Permit+Prot      Permit+Prot 
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      16   70    22    15  101    49    25   98    15    14   98     5 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:   17   75    23    16  108    52    27  105    16    15  105     5 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   17   75    23    16  108    52    27  105    16    15  105     5 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90 
PHF Volume:    19   83    26    18  119    58    30  116    18    17  116     6 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   19   83    26    18  119    58    30  116    18    17  116     6 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   19   83    26    18  119    58    30  116    18    17  116     6 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.78 0.78  0.78  0.79 0.79  0.79  0.55 0.83  0.83  0.54 0.84  0.84 
Lanes:       0.15 0.65  0.20  0.09 0.61  0.30  1.00 0.87  0.13  1.00 0.95  0.05 
Final Sat.:   221  965   303   137  921   447  1045 1368   209  1022 1520    78 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.09 0.09  0.09  0.13 0.13  0.13  0.03 0.08  0.08  0.02 0.08  0.08 
Crit Moves:                        ****             ****        ****           
Green Time:  50.7 50.7  50.7  50.7 50.7  50.7  41.3 33.1  33.1  38.0 29.8  29.8 
Volume/Cap:  0.17 0.17  0.17  0.26 0.26  0.26  0.06 0.26  0.26  0.04 0.26  0.26 
Delay/Veh:   13.4 13.4  13.4  14.2 14.2  14.2  18.4 24.7  24.7  20.4 27.0  27.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  13.4 13.4  13.4  14.2 14.2  14.2  18.4 24.7  24.7  20.4 27.0  27.0 
LOS by Move:    B    B     B     B    B     B     B    C     C     C    C     C 
HCM2kAvgQ:      2    2     2     3    3     3     1    3     3     0    3     3 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2015 w/out Project AM      Wed Sep 28, 2011 12:23:39                 Page 6-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #4 Imperial / Adams                                                
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.679
Loss Time (sec):      16                Average Delay (sec/veh):        31.5
Optimal Cycle:        66                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected        Protected        Protected        Protected  
Rights:           Include          Ignore           Include          Ignore      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  1  1  0    2  0  2  0  1    1  0  1  1  0    1  0  2  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      63  594    90   280  718    40    38  267    77   105  181   307 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:   67  634    96   299  767    43    41  285    82   112  193   328 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   67  634    96   299  767    43    41  285    82   112  193   328 
User Adj:    1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.82 0.82  0.82  0.82 0.82  0.00  0.82 0.82  0.82  0.82 0.82  0.00 
PHF Volume:    82  772   117   364  933     0    49  347   100   136  235     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   82  772   117   364  933     0    49  347   100   136  235     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:   82  772   117   364  933     0    49  347   100   136  235     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.93 0.91  0.91  0.90 0.93  1.00  0.93 0.90  0.90  0.93 0.93  1.00 
Lanes:       1.00 1.74  0.26  2.00 2.00  1.00  1.00 1.55  0.45  1.00 2.00  1.00 
Final Sat.:  1769 3011   456  3432 3538  1900  1769 2653   765  1769 3538  1900 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.05 0.26  0.26  0.11 0.26  0.00  0.03 0.13  0.13  0.08 0.07  0.00 
Crit Moves:       ****        ****                  ****        ****           
Green Time:   8.0 37.8  37.8  15.6 45.4   0.0   9.1 19.3  19.3  11.4 21.6   0.0 
Volume/Cap:  0.58 0.68  0.68  0.68 0.58  0.00  0.31 0.68  0.68  0.68 0.31  0.00 
Delay/Veh:   50.4 27.5  27.5  43.3 20.8   0.0  43.6 40.4  40.4  51.6 33.2   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  50.4 27.5  27.5  43.3 20.8   0.0  43.6 40.4  40.4  51.6 33.2   0.0 
LOS by Move:    D    C     C     D    C     A     D    D     D     D    C     A 
HCM2kAvgQ:      3   13    13     7   11     0     1    7     7     5    3     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #5 Forrester / I8 WB Ramp                                          
********************************************************************************
Average Delay (sec/veh):      2.8       Worst Case Level Of Service: A[  9.5]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  0  0  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       9   71     0     0  122    63     0    0     0    13    0    85 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:   10   76     0     0  130    67     0    0     0    14    0    91 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   10   76     0     0  130    67     0    0     0    14    0    91 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.88 0.88  0.88  0.88 0.88  0.88  0.88 0.88  0.88  0.88 0.88  0.88 
PHF Volume:    11   86     0     0  148    76     0    0     0    16    0   103 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:   11   86     0     0  148    76     0    0     0    16    0   103 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:  4.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   6.6  6.7   6.4 
FollowUpTim:  2.4 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   3.7  4.2   3.5 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol:  224 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   294  332    86 
Potent Cap.: 1255 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   665  562   930 
Move Cap.:   1255 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   660  557   930 
Volume/Cap:  0.01 xxxx  xxxx  xxxx xxxx  xxxx  xxxx xxxx  xxxx  0.02 0.00  0.11 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:    0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.4 
Control Del:  7.9 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx   9.4 
LOS by Move:    A    *     *     *    *     *     *    *     *     *    *     A 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   660 xxxx xxxxx 
SharedQueue:  0.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.1 xxxx xxxxx 
Shrd ConDel:  7.9 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  10.6 xxxx xxxxx 
Shared LOS:     A    *     *     *    *     *     *    *     *     B    *     * 
ApproachDel:    xxxxxx           xxxxxx           xxxxxx              9.5
ApproachLOS:         *                *                *                A       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #6 Forrester / I8 EB Ramps                                         
********************************************************************************
Average Delay (sec/veh):      5.2       Worst Case Level Of Service: B[ 11.6]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  0  0  1  0    0  1  0  0  0    0  1  0  0  1    0  0  0  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       0   40    23    90   40     0    45    0     2     0    0     0 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:    0   43    25    96   43     0    48    0     2     0    0     0 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    0   43    25    96   43     0    48    0     2     0    0     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.87 0.87  0.87  0.87 0.87  0.87  0.87 0.87  0.87  0.87 0.87  0.87 
PHF Volume:     0   49    28   110   49     0    55    0     2     0    0     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    0   49    28   110   49     0    55    0     2     0    0     0 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:xxxxx xxxx xxxxx   4.3 xxxx xxxxx   6.6  6.7   6.4 xxxxx xxxx xxxxx 
FollowUpTim:xxxxx xxxx xxxxx   2.4 xxxx xxxxx   3.7  4.2   3.5 xxxxx xxxx xxxxx 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: xxxx xxxx xxxxx    77 xxxx xxxxx   333  347    49  xxxx xxxx xxxxx 
Potent Cap.: xxxx xxxx xxxxx  1426 xxxx xxxxx   630  551   976  xxxx xxxx xxxxx 
Move Cap.:   xxxx xxxx xxxxx  1426 xxxx xxxxx   591  506   976  xxxx xxxx xxxxx 
Volume/Cap:  xxxx xxxx  xxxx  0.08 xxxx  xxxx  0.09 0.00  0.00  xxxx xxxx  xxxx 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:   xxxx xxxx xxxxx   0.3 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx xxxxx 
Control Del:xxxxx xxxx xxxxx   7.7 xxxx xxxxx xxxxx xxxx   8.7 xxxxx xxxx xxxxx 
LOS by Move:    *    *     *     A    *     *     *    *     A     *    *     * 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   591 xxxx xxxxx  xxxx xxxx xxxxx 
SharedQueue:xxxxx xxxx xxxxx   0.3 xxxx xxxxx   0.3 xxxx xxxxx xxxxx xxxx xxxxx 
Shrd ConDel:xxxxx xxxx xxxxx   7.7 xxxx xxxxx  11.7 xxxx xxxxx xxxxx xxxx xxxxx 
Shared LOS:     *    *     *     A    *     *     B    *     *     *    *     * 
ApproachDel:    xxxxxx           xxxxxx             11.6           xxxxxx
ApproachLOS:         *                *                B                *       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                                Scenario Report                                 
Scenario:             2015 w/out Project PM

Command:              Default Command
Volume:               2015 PM
Geometry:             Existing PM
Impact Fee:           Default Impact Fee
Trip Generation:      None
Trip Distribution:    None
Paths:                Default Path
Routes:               Default Route
Configuration:        2015

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                            Impact Analysis Report                              
                               Level Of Service                                 

Intersection                               Base           Future       Change   
                                         Del/   V/       Del/   V/       in     
                                     LOS Veh    C    LOS Veh    C               
#  1 Drew / Evan Hewes Hwy           A   8.5 0.233   A   8.5 0.233  + 0.000 V/C 

#  2 Bennet / Evan Hewes Hwy         A   9.4 0.275   A   9.4 0.275  + 0.000 V/C 

#  3 Forrester / Evan Hewes Hwy      B  19.6 0.294   C  26.2 0.295  + 6.586 D/V 

#  4 Imperial / Adams                C  30.4 0.653   C  30.4 0.653  + 0.000 D/V 

#  5 Forrester / I8 WB Ramp          A   9.5 0.121   A   9.5 0.121  + 0.000 D/V 

#  6 Forrester / I8 EB Ramps         B  12.9 0.125   B  12.9 0.125  + 0.000 D/V 

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 

Appendix G G-135 February 2013

smitha4
Text Box
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #1 Drew / Evan Hewes Hwy                                           
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.233
Loss Time (sec):       0                Average Delay (sec/veh):         8.5
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  1  0  1  0    0  1  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      33   26     7    18   17    16    18  118   124    14   51    23 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:   35   28     7    19   18    17    19  126   132    15   54    25 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   35   28     7    19   18    17    19  126   132    15   54    25 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.86 0.86  0.86  0.86 0.86  0.86  0.86 0.86  0.86  0.86 0.86  0.86 
PHF Volume:    41   32     9    22   21    20    22  147   155    17   64    29 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   41   32     9    22   21    20    22  147   155    17   64    29 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   41   32     9    22   21    20    22  147   155    17   64    29 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.50 0.39  0.11  0.36 0.33  0.31  0.14 0.91  0.95  0.32 1.16  0.52 
Final Sat.:   339  267    72   244  231   217    97  638   776   208  792   379 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.12 0.12  0.12  0.09 0.09  0.09  0.23 0.23  0.20  0.08 0.08  0.08 
Crit Moves:       ****        ****             ****             ****           
Delay/Veh:    8.6  8.6   8.6   8.3  8.3   8.3   9.3  9.2   8.1   8.5  8.3   7.9 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   8.6  8.6   8.6   8.3  8.3   8.3   9.3  9.2   8.1   8.5  8.3   7.9 
LOS by Move:    A    A     A     A    A     A     A    A     A     A    A     A 
ApproachDel:       8.6              8.3              8.7              8.2
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        8.6              8.3              8.7              8.2
LOS by Appr:         A                A                A                A       
AllWayAvgQ:   0.1  0.1   0.1   0.1  0.1   0.1   0.3  0.2   0.2   0.1  0.1   0.1 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #2 Bennet / Evan Hewes Hwy                                         
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.275
Loss Time (sec):       0                Average Delay (sec/veh):         9.4
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  1  0  0  1    1  0  0  1  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       3   14     1    72   37    18    16  154     4     3  110    30 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:    3   15     1    77   40    19    17  164     4     3  117    32 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    3   15     1    77   40    19    17  164     4     3  117    32 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90 
PHF Volume:     4   17     1    85   44    21    19  182     5     4  130    36 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    4   17     1    85   44    21    19  182     5     4  130    36 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:    4   17     1    85   44    21    19  182     5     4  130    36 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.17 0.78  0.05  0.66 0.34  1.00  1.00 0.97  0.03  0.03 0.97  1.00 
Final Sat.:    99  462    33   391  201   710   617  663    17    18  651   769 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.04 0.04  0.04  0.22 0.22  0.03  0.03 0.28  0.28  0.20 0.20  0.05 
Crit Moves:       ****        ****                  ****             ****      
Delay/Veh:    8.9  8.9   8.9  10.0 10.0   7.6   8.6  9.7   9.7   9.2  9.2   7.4 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   8.9  8.9   8.9  10.0 10.0   7.6   8.6  9.7   9.7   9.2  9.2   7.4 
LOS by Move:    A    A     A     B    B     A     A    A     A     A    A     A 
ApproachDel:       8.9              9.7              9.6              8.8
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        8.9              9.7              9.6              8.8
LOS by Appr:         A                A                A                A       
AllWayAvgQ:   0.0  0.0   0.0   0.3  0.3   0.0   0.0  0.4   0.4   0.2  0.2   0.0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #3 Forrester / Evan Hewes Hwy                                      
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.295
Loss Time (sec):      12                Average Delay (sec/veh):        26.2
Optimal Cycle:        31                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted        Permitted      Permit+Prot      Permit+Prot 
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      20   99    25    21  124    28    41  175    16    10  106    10 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:   21  106    27    22  132    30    44  187    17    11  113    11 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   21  106    27    22  132    30    44  187    17    11  113    11 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.94 0.94  0.94  0.94 0.94  0.94  0.94 0.94  0.94  0.94 0.94  0.94 
PHF Volume:    23  112    28    24  140    32    46  198    18    11  120    11 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   23  112    28    24  140    32    46  198    18    11  120    11 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   23  112    28    24  140    32    46  198    18    11  120    11 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.80 0.80  0.80  0.81 0.81  0.81  0.55 0.86  0.86  0.45 0.86  0.86 
Lanes:       0.14 0.69  0.17  0.12 0.72  0.16  1.00 0.92  0.08  1.00 0.91  0.09 
Final Sat.:   212 1050   265   188 1108   250  1039 1495   137   846 1491   141 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.11 0.11  0.11  0.13 0.13  0.13  0.04 0.13  0.13  0.01 0.08  0.08 
Crit Moves:                        ****             ****        ****           
Green Time:  28.0 28.0  28.0  34.0 34.0  34.0  38.0 36.0  36.0  33.0 28.0  28.0 
Volume/Cap:  0.38 0.38  0.38  0.37 0.37  0.37  0.10 0.37  0.37  0.04 0.29  0.29 
Delay/Veh:   29.6 29.6  29.6  25.4 25.4  25.4  21.2 24.0  24.0  26.1 28.5  28.5 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  29.6 29.6  29.6  25.4 25.4  25.4  21.2 24.0  24.0  26.1 28.5  28.5 
LOS by Move:    C    C     C     C    C     C     C    C     C     C    C     C 
HCM2kAvgQ:      4    4     4     5    5     5     1    5     5     0    3     3 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #4 Imperial / Adams                                                
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.653
Loss Time (sec):      16                Average Delay (sec/veh):        30.4
Optimal Cycle:        63                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected        Protected        Protected        Protected  
Rights:           Include          Ignore           Include          Ignore      
Min. Green:     0    0     0     0    0     0     0    0     0     5    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  1  1  0    2  0  2  0  1    1  0  1  1  0    1  0  2  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      96  714    94   353  866    65    52  211    76   116  202   337 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:  103  763   100   377  925    69    56  225    81   124  216   360 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  103  763   100   377  925    69    56  225    81   124  216   360 
User Adj:    1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.00  0.95 0.95  0.95  0.95 0.95  0.00 
PHF Volume:   108  807   106   399  979     0    59  238    86   131  228     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  108  807   106   399  979     0    59  238    86   131  228     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:  108  807   106   399  979     0    59  238    86   131  228     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.93 0.92  0.92  0.90 0.93  1.00  0.93 0.89  0.89  0.93 0.93  1.00 
Lanes:       1.00 1.77  0.23  2.00 2.00  1.00  1.00 1.47  0.53  1.00 2.00  1.00 
Final Sat.:  1769 3073   405  3432 3538  1900  1769 2497   899  1769 3538  1900 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.06 0.26  0.26  0.12 0.28  0.00  0.03 0.10  0.10  0.07 0.06  0.00 
Crit Moves:       ****        ****                  ****        ****           
Green Time:  10.5 40.2  40.2  17.8 47.5   0.0   8.8 14.6  14.6  11.4 17.1   0.0 
Volume/Cap:  0.58 0.65  0.65  0.65 0.58  0.00  0.38 0.65  0.65  0.65 0.38  0.00 
Delay/Veh:   47.3 25.4  25.4  40.8 19.6   0.0  44.5 43.4  43.4  49.9 37.1   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  47.3 25.4  25.4  40.8 19.6   0.0  44.5 43.4  43.4  49.9 37.1   0.0 
LOS by Move:    D    C     C     D    B     A     D    D     D     D    D     A 
HCM2kAvgQ:      4   13    13     7   12     0     2    5     5     5    4     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #5 Forrester / I8 WB Ramp                                          
********************************************************************************
Average Delay (sec/veh):      3.0       Worst Case Level Of Service: A[  9.5]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  0  0  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       3   69     0     0  165    28     0    0     0    16    0   100 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:    3   74     0     0  176    30     0    0     0    17    0   107 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    3   74     0     0  176    30     0    0     0    17    0   107 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.93 0.93  0.93  0.93 0.93  0.93  0.93 0.93  0.93  0.93 0.93  0.93 
PHF Volume:     3   79     0     0  189    32     0    0     0    18    0   114 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    3   79     0     0  189    32     0    0     0    18    0   114 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:  4.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   6.6  6.7   6.4 
FollowUpTim:  2.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   3.6  4.1   3.4 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol:  221 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   290  306    79 
Potent Cap.: 1275 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   674  586   947 
Move Cap.:   1275 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   672  585   947 
Volume/Cap:  0.00 xxxx  xxxx  xxxx xxxx  xxxx  xxxx xxxx  xxxx  0.03 0.00  0.12 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:    0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.4 
Control Del:  7.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx   9.3 
LOS by Move:    A    *     *     *    *     *     *    *     *     *    *     A 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   672 xxxx xxxxx 
SharedQueue:  0.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.1 xxxx xxxxx 
Shrd ConDel:  7.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  10.5 xxxx xxxxx 
Shared LOS:     A    *     *     *    *     *     *    *     *     B    *     * 
ApproachDel:    xxxxxx           xxxxxx           xxxxxx              9.5
ApproachLOS:         *                *                *                A       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #6 Forrester / I8 EB Ramps                                         
********************************************************************************
Average Delay (sec/veh):      7.1       Worst Case Level Of Service: B[ 12.9]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  0  0  1  0    0  1  0  0  0    0  1  0  0  1    0  0  0  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       0   17    14   163   33     0    55    0     5     0    0     0 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:    0   18    15   174   35     0    59    0     5     0    0     0 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    0   18    15   174   35     0    59    0     5     0    0     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.94 0.94  0.94  0.94 0.94  0.94  0.94 0.94  0.94  0.94 0.94  0.94 
PHF Volume:     0   19    16   184   37     0    62    0     6     0    0     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    0   19    16   184   37     0    62    0     6     0    0     0 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:xxxxx xxxx xxxxx   4.3 xxxx xxxxx   6.6  6.7   6.4 xxxxx xxxx xxxxx 
FollowUpTim:xxxxx xxxx xxxxx   2.3 xxxx xxxxx   3.6  4.1   3.4 xxxxx xxxx xxxxx 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: xxxx xxxx xxxxx    35 xxxx xxxxx   433  441    37  xxxx xxxx xxxxx 
Potent Cap.: xxxx xxxx xxxxx  1496 xxxx xxxxx   556  491   999  xxxx xxxx xxxxx 
Move Cap.:   xxxx xxxx xxxxx  1496 xxxx xxxxx   497  424   999  xxxx xxxx xxxxx 
Volume/Cap:  xxxx xxxx  xxxx  0.12 xxxx  xxxx  0.13 0.00  0.01  xxxx xxxx  xxxx 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:   xxxx xxxx xxxxx   0.4 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx xxxxx 
Control Del:xxxxx xxxx xxxxx   7.7 xxxx xxxxx xxxxx xxxx   8.6 xxxxx xxxx xxxxx 
LOS by Move:    *    *     *     A    *     *     *    *     A     *    *     * 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   497 xxxx xxxxx  xxxx xxxx xxxxx 
SharedQueue:xxxxx xxxx xxxxx   0.4 xxxx xxxxx   0.4 xxxx xxxxx xxxxx xxxx xxxxx 
Shrd ConDel:xxxxx xxxx xxxxx   7.7 xxxx xxxxx  13.3 xxxx xxxxx xxxxx xxxx xxxxx 
Shared LOS:     *    *     *     A    *     *     B    *     *     *    *     * 
ApproachDel:    xxxxxx           xxxxxx             12.9           xxxxxx
ApproachLOS:         *                *                B                *       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2015 w/ Project AM         Wed Sep 28, 2011 12:24:16                 Page 1-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                                Scenario Report                                 
Scenario:             2015 w/ Project AM

Command:              Default Command
Volume:               2015 AM
Geometry:             Existing AM
Impact Fee:           Default Impact Fee
Trip Generation:      2015 Project AM
Trip Distribution:    2015 Project
Paths:                Default Path
Routes:               Default Route
Configuration:        2015

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                            Impact Analysis Report                              
                               Level Of Service                                 

Intersection                               Base           Future       Change   
                                         Del/   V/       Del/   V/       in     
                                     LOS Veh    C    LOS Veh    C               
#  1 Drew / Evan Hewes Hwy           A   9.4 0.329   A   9.5 0.331  + 0.002 V/C 

#  2 Bennet / Evan Hewes Hwy         A   8.8 0.263   A   9.7 0.430  + 0.167 V/C 

#  3 Forrester / Evan Hewes Hwy      B  19.1 0.243   C  20.5 0.431  + 1.335 D/V 

#  4 Imperial / Adams                C  31.5 0.679   C  31.5 0.679  + 0.006 D/V 

#  5 Forrester / I8 WB Ramp          A   9.5 0.111   B  10.0 0.224  + 0.512 D/V 

#  6 Forrester / I8 EB Ramps         B  11.6 0.094   B  11.6 0.094  + 0.000 D/V 
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #1 Drew / Evan Hewes Hwy                                           
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.331
Loss Time (sec):       0                Average Delay (sec/veh):         9.5
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  1  0  1  0    0  1  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:     130   29    10    20   29    14    10   44    40    25  125    12 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:  139   31    11    21   31    15    11   47    43    27  134    13 
Added Vol:      0    0     0    13    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  139   31    11    34   31    15    11   47    43    27  134    13 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.80 0.80  0.80  0.80 0.80  0.80  0.80 0.80  0.80  0.80 0.80  0.80 
PHF Volume:   174   39    13    43   39    19    13   59    54    34  168    16 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  174   39    13    43   39    19    13   59    54    34  168    16 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:  174   39    13    43   39    19    13   59    54    34  168    16 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.77 0.17  0.06  0.43 0.38  0.19  0.21 0.94  0.85  0.31 1.54  0.15 
Final Sat.:   526  117    40   286  258   124   127  570   575   188  966    95 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.33 0.33  0.33  0.15 0.15  0.15  0.11 0.10  0.09  0.18 0.17  0.17 
Crit Moves:       ****        ****             ****             ****           
Delay/Veh:   10.4 10.4  10.4   8.9  8.9   8.9   9.0  8.9   8.2   9.5  9.3   9.1 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  10.4 10.4  10.4   8.9  8.9   8.9   9.0  8.9   8.2   9.5  9.3   9.1 
LOS by Move:    B    B     B     A    A     A     A    A     A     A    A     A 
ApproachDel:      10.4              8.9              8.6              9.3
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:       10.4              8.9              8.6              9.3
LOS by Appr:         B                A                A                A       
AllWayAvgQ:   0.4  0.4   0.4   0.2  0.2   0.2   0.1  0.1   0.1   0.2  0.2   0.2 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 

Appendix G G-144 February 2013

smitha4
Text Box

smitha4
Text Box
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #2 Bennet / Evan Hewes Hwy                                         
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.430
Loss Time (sec):       0                Average Delay (sec/veh):         9.7
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  1  0  0  1    1  0  0  1  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       1   37     3    17   17    12     9  100     0     2  155    59 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:    1   40     3    18   18    13    10  107     0     2  166    63 
Added Vol:      0    0     0     0    0     0    13    0     0     0    0   254 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    1   40     3    18   18    13    23  107     0     2  166   317 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.89 0.89  0.89  0.89 0.89  0.89  0.89 0.89  0.89  0.89 0.89  0.89 
PHF Volume:     1   45     4    20   20    14    25  120     0     2  186   357 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    1   45     4    20   20    14    25  120     0     2  186   357 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:    1   45     4    20   20    14    25  120     0     2  186   357 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.02 0.91  0.07  0.50 0.50  1.00  1.00 1.00  0.00  0.01 0.99  1.00 
Final Sat.:    14  508    41   265  265   616   604  661     0     9  703   829 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.09 0.09  0.09  0.08 0.08  0.02  0.04 0.18  xxxx  0.27 0.27  0.43 
Crit Moves:  ****                  ****             ****                   ****
Delay/Veh:    9.5  9.5   9.5   9.5  9.5   8.2   8.8  9.1   0.0   9.4  9.4  10.1 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   9.5  9.5   9.5   9.5  9.5   8.2   8.8  9.1   0.0   9.4  9.4  10.1 
LOS by Move:    A    A     A     A    A     A     A    A     *     A    A     B 
ApproachDel:       9.5              9.1              9.1              9.9
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        9.5              9.1              9.1              9.9
LOS by Appr:         A                A                A                A       
AllWayAvgQ:   0.1  0.1   0.1   0.1  0.1   0.0   0.0  0.2   0.2   0.3  0.3   0.7 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #3 Forrester / Evan Hewes Hwy                                      
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.431
Loss Time (sec):      12                Average Delay (sec/veh):        20.5
Optimal Cycle:        38                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted        Permitted      Permit+Prot      Permit+Prot 
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      16   70    22    15  101    49    25   98    15    14   98     5 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:   17   75    23    16  108    52    27  105    16    15  105     5 
Added Vol:     93    0     0     0    0     0     0    0     0     0  160     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  110   75    23    16  108    52    27  105    16    15  265     5 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90 
PHF Volume:   122   83    26    18  119    58    30  116    18    17  293     6 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  122   83    26    18  119    58    30  116    18    17  293     6 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:  122   83    26    18  119    58    30  116    18    17  293     6 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.63 0.63  0.63  0.79 0.79  0.79  0.39 0.83  0.83  0.55 0.84  0.84 
Lanes:       0.53 0.36  0.11  0.09 0.61  0.30  1.00 0.87  0.13  1.00 0.98  0.02 
Final Sat.:   630  428   134   136  914   444   743 1368   209  1051 1573    32 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.19 0.19  0.19  0.13 0.13  0.13  0.04 0.08  0.08  0.02 0.19  0.19 
Crit Moves:       ****                         ****                  ****      
Green Time:  42.7 42.7  42.7  42.7 42.7  42.7  48.5 40.2  40.2  49.3 41.1  41.1 
Volume/Cap:  0.45 0.45  0.45  0.31 0.31  0.31  0.07 0.21  0.21  0.03 0.45  0.45 
Delay/Veh:   21.0 21.0  21.0  19.2 19.2  19.2  18.2 19.7  19.7  13.5 21.8  21.8 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  21.0 21.0  21.0  19.2 19.2  19.2  18.2 19.7  19.7  13.5 21.8  21.8 
LOS by Move:    C    C     C     B    B     B     B    B     B     B    C     C 
HCM2kAvgQ:      5    5     5     4    4     4     1    3     3     0    6     6 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2015 w/ Project AM         Wed Sep 28, 2011 12:24:17                 Page 6-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #4 Imperial / Adams                                                
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.679
Loss Time (sec):      16                Average Delay (sec/veh):        31.5
Optimal Cycle:        66                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected        Protected        Protected        Protected  
Rights:           Include          Ignore           Include          Ignore      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  1  1  0    2  0  2  0  1    1  0  1  1  0    1  0  2  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      63  594    90   280  718    40    38  267    77   105  181   307 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:   67  634    96   299  767    43    41  285    82   112  193   328 
Added Vol:      0    0     0     0    0   134     0    0     0     0   27     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   67  634    96   299  767   177    41  285    82   112  220   328 
User Adj:    1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.82 0.82  0.82  0.82 0.82  0.00  0.82 0.82  0.82  0.82 0.82  0.00 
PHF Volume:    82  772   117   364  933     0    49  347   100   136  268     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   82  772   117   364  933     0    49  347   100   136  268     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:   82  772   117   364  933     0    49  347   100   136  268     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.93 0.91  0.91  0.90 0.93  1.00  0.93 0.90  0.90  0.93 0.93  1.00 
Lanes:       1.00 1.74  0.26  2.00 2.00  1.00  1.00 1.55  0.45  1.00 2.00  1.00 
Final Sat.:  1769 3011   456  3432 3538  1900  1769 2653   765  1769 3538  1900 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.05 0.26  0.26  0.11 0.26  0.00  0.03 0.13  0.13  0.08 0.08  0.00 
Crit Moves:       ****        ****                  ****        ****           
Green Time:   8.0 37.8  37.8  15.6 45.4   0.0   8.2 19.3  19.3  11.4 22.4   0.0 
Volume/Cap:  0.58 0.68  0.68  0.68 0.58  0.00  0.34 0.68  0.68  0.68 0.34  0.00 
Delay/Veh:   50.4 27.5  27.5  43.3 20.8   0.0  44.7 40.4  40.4  51.6 32.8   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  50.4 27.5  27.5  43.3 20.8   0.0  44.7 40.4  40.4  51.6 32.8   0.0 
LOS by Move:    D    C     C     D    C     A     D    D     D     D    C     A 
HCM2kAvgQ:      3   13    13     7   11     0     1    7     7     5    4     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2015 w/ Project AM         Wed Sep 28, 2011 12:24:17                 Page 7-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #5 Forrester / I8 WB Ramp                                          
********************************************************************************
Average Delay (sec/veh):      4.3       Worst Case Level Of Service: B[ 10.0]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  0  0  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       9   71     0     0  122    63     0    0     0    13    0    85 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:   10   76     0     0  130    67     0    0     0    14    0    91 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0    93 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   10   76     0     0  130    67     0    0     0    14    0   184 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.88 0.88  0.88  0.88 0.88  0.88  0.88 0.88  0.88  0.88 0.88  0.88 
PHF Volume:    11   86     0     0  148    76     0    0     0    16    0   209 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:   11   86     0     0  148    76     0    0     0    16    0   209 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:  4.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   6.6  6.7   6.4 
FollowUpTim:  2.4 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   3.7  4.2   3.5 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol:  224 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   294  332    86 
Potent Cap.: 1255 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   665  562   930 
Move Cap.:   1255 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   660  557   930 
Volume/Cap:  0.01 xxxx  xxxx  xxxx xxxx  xxxx  xxxx xxxx  xxxx  0.02 0.00  0.22 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:    0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.9 
Control Del:  7.9 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx  10.0 
LOS by Move:    A    *     *     *    *     *     *    *     *     *    *     A 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   660 xxxx xxxxx 
SharedQueue:  0.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.1 xxxx xxxxx 
Shrd ConDel:  7.9 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  10.6 xxxx xxxxx 
Shared LOS:     A    *     *     *    *     *     *    *     *     B    *     * 
ApproachDel:    xxxxxx           xxxxxx           xxxxxx             10.0
ApproachLOS:         *                *                *                B       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2015 w/ Project AM         Wed Sep 28, 2011 12:24:18                 Page 8-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #6 Forrester / I8 EB Ramps                                         
********************************************************************************
Average Delay (sec/veh):      5.2       Worst Case Level Of Service: B[ 11.6]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  0  0  1  0    0  1  0  0  0    0  1  0  0  1    0  0  0  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       0   40    23    90   40     0    45    0     2     0    0     0 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:    0   43    25    96   43     0    48    0     2     0    0     0 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    0   43    25    96   43     0    48    0     2     0    0     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.87 0.87  0.87  0.87 0.87  0.87  0.87 0.87  0.87  0.87 0.87  0.87 
PHF Volume:     0   49    28   110   49     0    55    0     2     0    0     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    0   49    28   110   49     0    55    0     2     0    0     0 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:xxxxx xxxx xxxxx   4.3 xxxx xxxxx   6.6  6.7   6.4 xxxxx xxxx xxxxx 
FollowUpTim:xxxxx xxxx xxxxx   2.4 xxxx xxxxx   3.7  4.2   3.5 xxxxx xxxx xxxxx 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: xxxx xxxx xxxxx    77 xxxx xxxxx   333  347    49  xxxx xxxx xxxxx 
Potent Cap.: xxxx xxxx xxxxx  1426 xxxx xxxxx   630  551   976  xxxx xxxx xxxxx 
Move Cap.:   xxxx xxxx xxxxx  1426 xxxx xxxxx   591  506   976  xxxx xxxx xxxxx 
Volume/Cap:  xxxx xxxx  xxxx  0.08 xxxx  xxxx  0.09 0.00  0.00  xxxx xxxx  xxxx 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:   xxxx xxxx xxxxx   0.3 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx xxxxx 
Control Del:xxxxx xxxx xxxxx   7.7 xxxx xxxxx xxxxx xxxx   8.7 xxxxx xxxx xxxxx 
LOS by Move:    *    *     *     A    *     *     *    *     A     *    *     * 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   591 xxxx xxxxx  xxxx xxxx xxxxx 
SharedQueue:xxxxx xxxx xxxxx   0.3 xxxx xxxxx   0.3 xxxx xxxxx xxxxx xxxx xxxxx 
Shrd ConDel:xxxxx xxxx xxxxx   7.7 xxxx xxxxx  11.7 xxxx xxxxx xxxxx xxxx xxxxx 
Shared LOS:     *    *     *     A    *     *     B    *     *     *    *     * 
ApproachDel:    xxxxxx           xxxxxx             11.6           xxxxxx
ApproachLOS:         *                *                B                *       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2015 w/ Project PM         Wed Sep 28, 2011 12:25:32                 Page 1-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                                Scenario Report                                 
Scenario:             2015 w/ Project PM

Command:              Default Command
Volume:               2015 PM
Geometry:             Existing PM
Impact Fee:           Default Impact Fee
Trip Generation:      2015 Project PM
Trip Distribution:    2015 Project
Paths:                Default Path
Routes:               Default Route
Configuration:        2015
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2015 w/ Project PM         Wed Sep 28, 2011 12:25:33                 Page 2-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                            Impact Analysis Report                              
                               Level Of Service                                 

Intersection                               Base           Future       Change   
                                         Del/   V/       Del/   V/       in     
                                     LOS Veh    C    LOS Veh    C               
#  1 Drew / Evan Hewes Hwy           A   8.5 0.233   A   8.5 0.234  + 0.001 V/C 

#  2 Bennet / Evan Hewes Hwy         A   9.4 0.275   C  16.0 0.707  + 0.432 V/C 

#  3 Forrester / Evan Hewes Hwy      B  19.6 0.294   C  33.5 0.490  +13.896 D/V 

#  4 Imperial / Adams                C  30.4 0.653   C  32.2 0.662  + 1.844 D/V 

#  5 Forrester / I8 WB Ramp          A   9.5 0.121   A   9.6 0.121  + 0.112 D/V 

#  6 Forrester / I8 EB Ramps         B  12.9 0.125   C  16.7 0.189  + 3.805 D/V 
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2015 w/ Project PM         Wed Sep 28, 2011 12:25:33                 Page 3-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #1 Drew / Evan Hewes Hwy                                           
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.234
Loss Time (sec):       0                Average Delay (sec/veh):         8.5
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  1  0  1  0    0  1  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      33   26     7    18   17    16    18  118   124    14   51    23 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:   35   28     7    19   18    17    19  126   132    15   54    25 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0    13 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   35   28     7    19   18    17    19  126   132    15   54    38 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.86 0.86  0.86  0.86 0.86  0.86  0.86 0.86  0.86  0.86 0.86  0.86 
PHF Volume:    41   32     9    22   21    20    22  147   155    17   64    44 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   41   32     9    22   21    20    22  147   155    17   64    44 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   41   32     9    22   21    20    22  147   155    17   64    44 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.50 0.39  0.11  0.36 0.33  0.31  0.14 0.91  0.95  0.28 1.02  0.70 
Final Sat.:   337  265    71   242  229   215    96  636   772   184  694   521 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.12 0.12  0.12  0.09 0.09  0.09  0.23 0.23  0.20  0.10 0.09  0.08 
Crit Moves:       ****                   ****  ****             ****           
Delay/Veh:    8.7  8.7   8.7   8.4  8.4   8.4   9.3  9.2   8.1   8.6  8.3   7.8 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   8.7  8.7   8.7   8.4  8.4   8.4   9.3  9.2   8.1   8.6  8.3   7.8 
LOS by Move:    A    A     A     A    A     A     A    A     A     A    A     A 
ApproachDel:       8.7              8.4              8.7              8.2
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        8.7              8.4              8.7              8.2
LOS by Appr:         A                A                A                A       
AllWayAvgQ:   0.1  0.1   0.1   0.1  0.1   0.1   0.3  0.2   0.2   0.1  0.1   0.1 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2015 w/ Project PM         Wed Sep 28, 2011 12:25:33                 Page 4-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #2 Bennet / Evan Hewes Hwy                                         
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.707
Loss Time (sec):       0                Average Delay (sec/veh):        16.0
Optimal Cycle:         0                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  1  0  0  1    1  0  0  1  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       3   14     1    72   37    18    16  154     4     3  110    30 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:    3   15     1    77   40    19    17  164     4     3  117    32 
Added Vol:      0    0     0   254    0    13     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    3   15     1   331   40    32    17  164     4     3  117    32 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90  0.90 0.90  0.90 
PHF Volume:     4   17     1   367   44    36    19  182     5     4  130    36 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    4   17     1   367   44    36    19  182     5     4  130    36 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:    4   17     1   367   44    36    19  182     5     4  130    36 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.17 0.78  0.05  0.89 0.11  1.00  1.00 0.97  0.03  0.03 0.97  1.00 
Final Sat.:    88  409    29   519   62   703   510  541    14    14  529   606 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.04 0.04  0.04  0.71 0.71  0.05  0.04 0.34  0.34  0.25 0.25  0.06 
Crit Moves:       ****             ****             ****             ****      
Delay/Veh:    9.6  9.6   9.6  21.5 21.5   7.9   9.6 11.7  11.7  10.8 10.8   8.6 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   9.6  9.6   9.6  21.5 21.5   7.9   9.6 11.7  11.7  10.8 10.8   8.6 
LOS by Move:    A    A     A     C    C     A     A    B     B     B    B     A 
ApproachDel:       9.6             20.4             11.5             10.4
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        9.6             20.4             11.5             10.4
LOS by Appr:         A                C                B                B       
AllWayAvgQ:   0.0  0.0   0.0   2.1  2.1   0.0   0.0  0.4   0.4   0.3  0.3   0.1 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2015 w/ Project PM         Wed Sep 28, 2011 12:25:33                 Page 5-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #3 Forrester / Evan Hewes Hwy                                      
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.490
Loss Time (sec):      12                Average Delay (sec/veh):        33.5
Optimal Cycle:        41                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted        Permitted      Permit+Prot      Permit+Prot 
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      20   99    25    21  124    28    41  175    16    10  106    10 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:   21  106    27    22  132    30    44  187    17    11  113    11 
Added Vol:      0    0     0     0    0     0     0  160    93     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   21  106    27    22  132    30    44  347   110    11  113    11 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.94 0.94  0.94  0.94 0.94  0.94  0.94 0.94  0.94  0.94 0.94  0.94 
PHF Volume:    23  112    28    24  140    32    46  368   117    11  120    11 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   23  112    28    24  140    32    46  368   117    11  120    11 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   23  112    28    24  140    32    46  368   117    11  120    11 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.80 0.80  0.80  0.81 0.81  0.81  0.55 0.84  0.84  0.13 0.86  0.86 
Lanes:       0.14 0.69  0.17  0.12 0.72  0.16  1.00 0.76  0.24  1.00 0.91  0.09 
Final Sat.:   212 1050   265   188 1108   250  1039 1210   384   240 1491   141 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.11 0.11  0.11  0.13 0.13  0.13  0.04 0.30  0.30  0.05 0.08  0.08 
Crit Moves:                        ****             ****        ****           
Green Time:  28.0 28.0  28.0  34.0 34.0  34.0  38.0 36.0  36.0  33.0 28.0  28.0 
Volume/Cap:  0.38 0.38  0.38  0.37 0.37  0.37  0.10 0.84  0.84  0.08 0.29  0.29 
Delay/Veh:   29.6 29.6  29.6  25.4 25.4  25.4  21.2 40.5  40.5  38.3 28.5  28.5 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  29.6 29.6  29.6  25.4 25.4  25.4  21.2 40.5  40.5  38.3 28.5  28.5 
LOS by Move:    C    C     C     C    C     C     C    D     D     D    C     C 
HCM2kAvgQ:      4    4     4     5    5     5     1   16    16     0    3     3 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #4 Imperial / Adams                                                
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.662
Loss Time (sec):      16                Average Delay (sec/veh):        32.2
Optimal Cycle:        64                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected        Protected        Protected        Protected  
Rights:           Include          Ignore           Include          Ignore      
Min. Green:     0    0     0     0    0     0     0    0     0     5    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  1  1  0    2  0  2  0  1    1  0  1  1  0    1  0  2  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      96  714    94   353  866    65    52  211    76   116  202   337 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:  103  763   100   377  925    69    56  225    81   124  216   360 
Added Vol:      0    0     0     0    0     0   134   27     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  103  763   100   377  925    69   190  252    81   124  216   360 
User Adj:    1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.00  0.95 0.95  0.95  0.95 0.95  0.00 
PHF Volume:   108  807   106   399  979     0   201  267    86   131  228     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  108  807   106   399  979     0   201  267    86   131  228     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:  108  807   106   399  979     0   201  267    86   131  228     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.93 0.92  0.92  0.90 0.93  1.00  0.93 0.90  0.90  0.93 0.93  1.00 
Lanes:       1.00 1.77  0.23  2.00 2.00  1.00  1.00 1.51  0.49  1.00 2.00  1.00 
Final Sat.:  1769 3073   405  3432 3538  1900  1769 2580   830  1769 3538  1900 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.06 0.26  0.26  0.12 0.28  0.00  0.11 0.10  0.10  0.07 0.06  0.00 
Crit Moves:       ****        ****                  ****        ****           
Green Time:  10.4 39.6  39.6  17.5 46.8   0.0  17.1 15.6  15.6  11.2  9.7   0.0 
Volume/Cap:  0.59 0.66  0.66  0.66 0.59  0.00  0.66 0.66  0.66  0.66 0.66  0.00 
Delay/Veh:   47.8 25.9  25.9  41.2 20.1   0.0  44.2 42.8  42.8  50.7 48.4   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  47.8 25.9  25.9  41.2 20.1   0.0  44.2 42.8  42.8  50.7 48.4   0.0 
LOS by Move:    D    C     C     D    C     A     D    D     D     D    D     A 
HCM2kAvgQ:      4   13    13     7   12     0     6    5     5     5    5     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #5 Forrester / I8 WB Ramp                                          
********************************************************************************
Average Delay (sec/veh):      2.4       Worst Case Level Of Service: A[  9.6]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  0  0  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       3   69     0     0  165    28     0    0     0    16    0   100 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:    3   74     0     0  176    30     0    0     0    17    0   107 
Added Vol:      0    0     0     0   93     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    3   74     0     0  269    30     0    0     0    17    0   107 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.93 0.93  0.93  0.93 0.93  0.93  0.93 0.93  0.93  0.93 0.93  0.93 
PHF Volume:     3   79     0     0  288    32     0    0     0    18    0   114 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    3   79     0     0  288    32     0    0     0    18    0   114 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:  4.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   6.6  6.7   6.4 
FollowUpTim:  2.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   3.6  4.1   3.4 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol:  320 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   390  406    79 
Potent Cap.: 1170 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   589  515   947 
Move Cap.:   1170 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   588  513   947 
Volume/Cap:  0.00 xxxx  xxxx  xxxx xxxx  xxxx  xxxx xxxx  xxxx  0.03 0.00  0.12 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:    0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.4 
Control Del:  8.1 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx   9.3 
LOS by Move:    A    *     *     *    *     *     *    *     *     *    *     A 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   588 xxxx xxxxx 
SharedQueue:  0.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.1 xxxx xxxxx 
Shrd ConDel:  8.1 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  11.3 xxxx xxxxx 
Shared LOS:     A    *     *     *    *     *     *    *     *     B    *     * 
ApproachDel:    xxxxxx           xxxxxx           xxxxxx              9.6
ApproachLOS:         *                *                *                A       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #6 Forrester / I8 EB Ramps                                         
********************************************************************************
Average Delay (sec/veh):      8.0       Worst Case Level Of Service: C[ 16.7]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  0  0  1  0    0  1  0  0  0    0  1  0  0  1    0  0  0  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       0   17    14   163   33     0    55    0     5     0    0     0 
Growth Adj:  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07  1.07 1.07  1.07 
Initial Bse:    0   18    15   174   35     0    59    0     5     0    0     0 
Added Vol:      0    0     0    93    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    0   18    15   267   35     0    59    0     5     0    0     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.94 0.94  0.94  0.94 0.94  0.94  0.94 0.94  0.94  0.94 0.94  0.94 
PHF Volume:     0   19    16   283   37     0    62    0     6     0    0     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    0   19    16   283   37     0    62    0     6     0    0     0 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:xxxxx xxxx xxxxx   4.3 xxxx xxxxx   6.6  6.7   6.4 xxxxx xxxx xxxxx 
FollowUpTim:xxxxx xxxx xxxxx   2.3 xxxx xxxxx   3.6  4.1   3.4 xxxxx xxxx xxxxx 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: xxxx xxxx xxxxx    35 xxxx xxxxx   630  638    37  xxxx xxxx xxxxx 
Potent Cap.: xxxx xxxx xxxxx  1496 xxxx xxxxx   425  378   999  xxxx xxxx xxxxx 
Move Cap.:   xxxx xxxx xxxxx  1496 xxxx xxxxx   352  293   999  xxxx xxxx xxxxx 
Volume/Cap:  xxxx xxxx  xxxx  0.19 xxxx  xxxx  0.18 0.00  0.01  xxxx xxxx  xxxx 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:   xxxx xxxx xxxxx   0.7 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx xxxxx 
Control Del:xxxxx xxxx xxxxx   8.0 xxxx xxxxx xxxxx xxxx   8.6 xxxxx xxxx xxxxx 
LOS by Move:    *    *     *     A    *     *     *    *     A     *    *     * 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   352 xxxx xxxxx  xxxx xxxx xxxxx 
SharedQueue:xxxxx xxxx xxxxx   0.7 xxxx xxxxx   0.6 xxxx xxxxx xxxxx xxxx xxxxx 
Shrd ConDel:xxxxx xxxx xxxxx   8.0 xxxx xxxxx  17.4 xxxx xxxxx xxxxx xxxx xxxxx 
Shared LOS:     *    *     *     A    *     *     C    *     *     *    *     * 
ApproachDel:    xxxxxx           xxxxxx             16.7           xxxxxx
ApproachLOS:         *                *                C                *       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                                Scenario Report                                 
Scenario:             2028 w/out Project AM

Command:              Default Command
Volume:               2028 AM
Geometry:             Existing AM
Impact Fee:           Default Impact Fee
Trip Generation:      None
Trip Distribution:    None
Paths:                Default Path
Routes:               Default Route
Configuration:        2028
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                            Impact Analysis Report                              
                               Level Of Service                                 

Intersection                               Base           Future       Change   
                                         Del/   V/       Del/   V/       in     
                                     LOS Veh    C    LOS Veh    C               
#  1 Drew / Evan Hewes Hwy           A   9.6 0.348   A   9.6 0.348  + 0.000 V/C 

#  2 Bennet / Evan Hewes Hwy         A   9.1 0.312   A   9.1 0.312  + 0.000 V/C 

#  3 Forrester / Evan Hewes Hwy      B  19.6 0.289   B  19.6 0.289  + 0.000 D/V 

#  4 Imperial / Adams                C  32.9 0.732   C  32.9 0.732  + 0.000 D/V 

#  5 Forrester / I8 WB Ramp          A   9.7 0.130   A   9.7 0.130  + 0.000 D/V 

#  6 Forrester / I8 EB Ramps         B  12.3 0.115   B  12.3 0.115  + 0.000 D/V 
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #1 Drew / Evan Hewes Hwy                                           
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.348
Loss Time (sec):       0                Average Delay (sec/veh):         9.6
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  1  0  1  0    0  1  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:     130   29    10    20   29    14    10   44    40    25  125    12 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:  168   37    13    26   37    18    13   57    52    32  161    15 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  168   37    13    26   37    18    13   57    52    32  161    15 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92 
PHF Volume:   182   41    14    28   41    20    14   62    56    35  175    17 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  182   41    14    28   41    20    14   62    56    35  175    17 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:  182   41    14    28   41    20    14   62    56    35  175    17 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.77 0.17  0.06  0.32 0.46  0.22  0.21 0.94  0.85  0.31 1.54  0.15 
Final Sat.:   524  117    40   210  305   147   127  569   574   188  965    94 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.35 0.35  0.35  0.13 0.13  0.13  0.11 0.11  0.10  0.19 0.18  0.18 
Crit Moves:  ****             ****             ****             ****           
Delay/Veh:   10.6 10.6  10.6   8.8  8.8   8.8   9.1  9.0   8.2   9.6  9.4   9.2 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  10.6 10.6  10.6   8.8  8.8   8.8   9.1  9.0   8.2   9.6  9.4   9.2 
LOS by Move:    B    B     B     A    A     A     A    A     A     A    A     A 
ApproachDel:      10.6              8.8              8.7              9.4
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:       10.6              8.8              8.7              9.4
LOS by Appr:         B                A                A                A       
AllWayAvgQ:   0.5  0.5   0.5   0.1  0.1   0.1   0.1  0.1   0.1   0.2  0.2   0.2 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #2 Bennet / Evan Hewes Hwy                                         
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.312
Loss Time (sec):       0                Average Delay (sec/veh):         9.1
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  1  0  0  1    1  0  0  1  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       1   37     3    17   17    12     9  100     0     2  155    59 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    1   48     4    22   22    15    12  129     0     3  200    76 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    1   48     4    22   22    15    12  129     0     3  200    76 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92 
PHF Volume:     1   52     4    24   24    17    13  140     0     3  217    83 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    1   52     4    24   24    17    13  140     0     3  217    83 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:    1   52     4    24   24    17    13  140     0     3  217    83 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.02 0.91  0.07  0.50 0.50  1.00  1.00 1.00  0.00  0.01 0.99  1.00 
Final Sat.:    15  541    44   286  286   673   623  685     0     9  696   816 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.10 0.10  0.10  0.08 0.08  0.02  0.02 0.20  xxxx  0.31 0.31  0.10 
Crit Moves:       ****             ****             ****             ****      
Delay/Veh:    9.2  9.2   9.2   9.1  9.1   7.8   8.4  9.1   0.0   9.9  9.9   7.5 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   9.2  9.2   9.2   9.1  9.1   7.8   8.4  9.1   0.0   9.9  9.9   7.5 
LOS by Move:    A    A     A     A    A     A     A    A     *     A    A     A 
ApproachDel:       9.2              8.8              9.1              9.3
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        9.2              8.8              9.1              9.3
LOS by Appr:         A                A                A                A       
AllWayAvgQ:   0.1  0.1   0.1   0.1  0.1   0.0   0.0  0.2   0.2   0.4  0.4   0.1 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2028 w/out Project AM      Wed Sep 28, 2011 12:25:52                 Page 5-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #3 Forrester / Evan Hewes Hwy                                      
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.289
Loss Time (sec):      12                Average Delay (sec/veh):        19.6
Optimal Cycle:        31                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted        Permitted      Permit+Prot      Permit+Prot 
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      16   70    22    15  101    49    25   98    15    14   98     5 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   21   90    28    19  130    63    32  126    19    18  126     6 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   21   90    28    19  130    63    32  126    19    18  126     6 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92 
PHF Volume:    22   98    31    21  142    69    35  137    21    20  137     7 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   22   98    31    21  142    69    35  137    21    20  137     7 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   22   98    31    21  142    69    35  137    21    20  137     7 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.78 0.78  0.78  0.79 0.79  0.79  0.52 0.83  0.83  0.51 0.84  0.84 
Lanes:       0.15 0.65  0.20  0.09 0.61  0.30  1.00 0.87  0.13  1.00 0.95  0.05 
Final Sat.:   219  957   301   136  918   445   986 1368   209   961 1520    78 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.10 0.10  0.10  0.15 0.15  0.15  0.04 0.10  0.10  0.02 0.09  0.09 
Crit Moves:                        ****             ****        ****           
Green Time:  50.7 50.7  50.7  50.7 50.7  50.7  41.3 33.0  33.0  38.0 29.7  29.7 
Volume/Cap:  0.20 0.20  0.20  0.30 0.30  0.30  0.07 0.30  0.30  0.05 0.30  0.30 
Delay/Veh:   13.7 13.7  13.7  14.6 14.6  14.6  19.2 25.2  25.2  21.2 27.5  27.5 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  13.7 13.7  13.7  14.6 14.6  14.6  19.2 25.2  25.2  21.2 27.5  27.5 
LOS by Move:    B    B     B     B    B     B     B    C     C     C    C     C 
HCM2kAvgQ:      3    3     3     4    4     4     1    4     4     0    3     3 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2028 w/out Project AM      Wed Sep 28, 2011 12:25:52                 Page 6-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #4 Imperial / Adams                                                
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.732
Loss Time (sec):      16                Average Delay (sec/veh):        32.9
Optimal Cycle:        74                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected        Protected        Protected        Protected  
Rights:           Include          Ignore           Include          Ignore      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  1  1  0    2  0  2  0  1    1  0  1  1  0    1  0  2  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      63  594    90   280  718    40    38  267    77   105  181   307 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   81  766   116   361  926    52    49  344    99   135  233   396 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   81  766   116   361  926    52    49  344    99   135  233   396 
User Adj:    1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.00  0.92 0.92  0.92  0.92 0.92  0.00 
PHF Volume:    88  832   126   392 1006     0    53  374   108   147  254     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   88  832   126   392 1006     0    53  374   108   147  254     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:   88  832   126   392 1006     0    53  374   108   147  254     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.93 0.91  0.91  0.90 0.93  1.00  0.93 0.90  0.90  0.93 0.93  1.00 
Lanes:       1.00 1.74  0.26  2.00 2.00  1.00  1.00 1.55  0.45  1.00 2.00  1.00 
Final Sat.:  1769 3011   456  3432 3538  1900  1769 2653   765  1769 3538  1900 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.05 0.28  0.28  0.11 0.28  0.00  0.03 0.14  0.14  0.08 0.07  0.00 
Crit Moves:       ****        ****                  ****        ****           
Green Time:   8.0 37.8  37.8  15.6 45.4   0.0   9.1 19.3  19.3  11.4 21.6   0.0 
Volume/Cap:  0.63 0.73  0.73  0.73 0.63  0.00  0.33 0.73  0.73  0.73 0.33  0.00 
Delay/Veh:   53.2 28.9  28.9  45.3 21.6   0.0  43.9 42.2  42.2  55.8 33.4   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  53.2 28.9  28.9  45.3 21.6   0.0  43.9 42.2  42.2  55.8 33.4   0.0 
LOS by Move:    D    C     C     D    C     A     D    D     D     E    C     A 
HCM2kAvgQ:      4   15    15     8   13     0     2    8     8     6    4     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2028 w/out Project AM      Wed Sep 28, 2011 12:25:52                 Page 7-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #5 Forrester / I8 WB Ramp                                          
********************************************************************************
Average Delay (sec/veh):      2.8       Worst Case Level Of Service: A[  9.7]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  0  0  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       9   71     0     0  122    63     0    0     0    13    0    85 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   12   92     0     0  157    81     0    0     0    17    0   110 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   12   92     0     0  157    81     0    0     0    17    0   110 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92 
PHF Volume:    13   99     0     0  171    88     0    0     0    18    0   119 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:   13   99     0     0  171    88     0    0     0    18    0   119 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:  4.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   6.6  6.7   6.4 
FollowUpTim:  2.4 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   3.7  4.2   3.5 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol:  259 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   340  384    99 
Potent Cap.: 1218 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   625  525   914 
Move Cap.:   1218 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   620  520   914 
Volume/Cap:  0.01 xxxx  xxxx  xxxx xxxx  xxxx  xxxx xxxx  xxxx  0.03 0.00  0.13 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:    0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.4 
Control Del:  8.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx   9.5 
LOS by Move:    A    *     *     *    *     *     *    *     *     *    *     A 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   620 xxxx xxxxx 
SharedQueue:  0.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.1 xxxx xxxxx 
Shrd ConDel:  8.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  11.0 xxxx xxxxx 
Shared LOS:     A    *     *     *    *     *     *    *     *     B    *     * 
ApproachDel:    xxxxxx           xxxxxx           xxxxxx              9.7
ApproachLOS:         *                *                *                A       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #6 Forrester / I8 EB Ramps                                         
********************************************************************************
Average Delay (sec/veh):      5.3       Worst Case Level Of Service: B[ 12.3]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  0  0  1  0    0  1  0  0  0    0  1  0  0  1    0  0  0  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       0   40    23    90   40     0    45    0     2     0    0     0 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    0   52    30   116   52     0    58    0     3     0    0     0 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    0   52    30   116   52     0    58    0     3     0    0     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92 
PHF Volume:     0   56    32   126   56     0    63    0     3     0    0     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    0   56    32   126   56     0    63    0     3     0    0     0 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:xxxxx xxxx xxxxx   4.3 xxxx xxxxx   6.6  6.7   6.4 xxxxx xxxx xxxxx 
FollowUpTim:xxxxx xxxx xxxxx   2.4 xxxx xxxxx   3.7  4.2   3.5 xxxxx xxxx xxxxx 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: xxxx xxxx xxxxx    88 xxxx xxxxx   380  397    56  xxxx xxxx xxxxx 
Potent Cap.: xxxx xxxx xxxxx  1412 xxxx xxxxx   591  517   967  xxxx xxxx xxxxx 
Move Cap.:   xxxx xxxx xxxxx  1412 xxxx xxxxx   548  467   967  xxxx xxxx xxxxx 
Volume/Cap:  xxxx xxxx  xxxx  0.09 xxxx  xxxx  0.12 0.00  0.00  xxxx xxxx  xxxx 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:   xxxx xxxx xxxxx   0.3 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx xxxxx 
Control Del:xxxxx xxxx xxxxx   7.8 xxxx xxxxx xxxxx xxxx   8.7 xxxxx xxxx xxxxx 
LOS by Move:    *    *     *     A    *     *     *    *     A     *    *     * 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   548 xxxx xxxxx  xxxx xxxx xxxxx 
SharedQueue:xxxxx xxxx xxxxx   0.3 xxxx xxxxx   0.4 xxxx xxxxx xxxxx xxxx xxxxx 
Shrd ConDel:xxxxx xxxx xxxxx   7.8 xxxx xxxxx  12.4 xxxx xxxxx xxxxx xxxx xxxxx 
Shared LOS:     *    *     *     A    *     *     B    *     *     *    *     * 
ApproachDel:    xxxxxx           xxxxxx             12.3           xxxxxx
ApproachLOS:         *                *                B                *       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                                Scenario Report                                 
Scenario:             2028 w/out Project PM

Command:              Default Command
Volume:               2028 PM
Geometry:             Existing PM
Impact Fee:           Default Impact Fee
Trip Generation:      None
Trip Distribution:    None
Paths:                Default Path
Routes:               Default Route
Configuration:        2028

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2028 w/out Project PM      Wed Sep 28, 2011 12:26:15                 Page 2-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                            Impact Analysis Report                              
                               Level Of Service                                 

Intersection                               Base           Future       Change   
                                         Del/   V/       Del/   V/       in     
                                     LOS Veh    C    LOS Veh    C               
#  1 Drew / Evan Hewes Hwy           A   8.7 0.256   A   8.7 0.256  + 0.000 V/C 

#  2 Bennet / Evan Hewes Hwy         A   9.9 0.323   A   9.9 0.323  + 0.000 V/C 

#  3 Forrester / Evan Hewes Hwy      C  20.2 0.354   C  27.1 0.354  + 6.853 D/V 

#  4 Imperial / Adams                C  34.2 0.784   C  34.2 0.784  + 0.000 D/V 

#  5 Forrester / I8 WB Ramp          A   9.7 0.146   A   9.7 0.146  + 0.000 D/V 

#  6 Forrester / I8 EB Ramps         B  14.6 0.174   B  14.6 0.174  + 0.000 D/V 
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #1 Drew / Evan Hewes Hwy                                           
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.256
Loss Time (sec):       0                Average Delay (sec/veh):         8.7
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  1  0  1  0    0  1  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      33   26     7    18   17    16    18  118   124    14   51    23 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   43   34     9    23   22    21    23  152   160    18   66    30 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   43   34     9    23   22    21    23  152   160    18   66    30 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:    45   35     9    24   23    22    24  160   168    19   69    31 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   45   35     9    24   23    22    24  160   168    19   69    31 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   45   35     9    24   23    22    24  160   168    19   69    31 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.50 0.39  0.11  0.36 0.33  0.31  0.14 0.91  0.95  0.32 1.16  0.52 
Final Sat.:   333  262    71   239  226   213    95  631   767   205  779   372 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.13 0.13  0.13  0.10 0.10  0.10  0.26 0.25  0.22  0.09 0.09  0.08 
Crit Moves:  ****                  ****        ****             ****           
Delay/Veh:    8.8  8.8   8.8   8.5  8.5   8.5   9.5  9.5   8.3   8.6  8.4   8.0 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   8.8  8.8   8.8   8.5  8.5   8.5   9.5  9.5   8.3   8.6  8.4   8.0 
LOS by Move:    A    A     A     A    A     A     A    A     A     A    A     A 
ApproachDel:       8.8              8.5              8.9              8.3
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        8.8              8.5              8.9              8.3
LOS by Appr:         A                A                A                A       
AllWayAvgQ:   0.1  0.1   0.1   0.1  0.1   0.1   0.3  0.3   0.3   0.1  0.1   0.1 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #2 Bennet / Evan Hewes Hwy                                         
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.323
Loss Time (sec):       0                Average Delay (sec/veh):         9.9
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  1  0  0  1    1  0  0  1  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       3   14     1    72   37    18    16  154     4     3  110    30 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    4   18     1    93   48    23    21  199     5     4  142    39 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    4   18     1    93   48    23    21  199     5     4  142    39 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:     4   19     1    98   50    24    22  209     5     4  149    41 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    4   19     1    98   50    24    22  209     5     4  149    41 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:    4   19     1    98   50    24    22  209     5     4  149    41 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.17 0.78  0.05  0.66 0.34  1.00  1.00 0.97  0.03  0.03 0.97  1.00 
Final Sat.:    95  443    32   380  195   686   603  647    17    17  635   745 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.04 0.04  0.04  0.26 0.26  0.04  0.04 0.32  0.32  0.24 0.24  0.05 
Crit Moves:       ****             ****             ****             ****      
Delay/Veh:    9.1  9.1   9.1  10.6 10.6   7.8   8.7 10.4  10.4   9.6  9.6   7.6 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   9.1  9.1   9.1  10.6 10.6   7.8   8.7 10.4  10.4   9.6  9.6   7.6 
LOS by Move:    A    A     A     B    B     A     A    B     B     A    A     A 
ApproachDel:       9.1             10.2             10.2              9.2
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        9.1             10.2             10.2              9.2
LOS by Appr:         A                B                B                A       
AllWayAvgQ:   0.0  0.0   0.0   0.3  0.3   0.0   0.0  0.4   0.4   0.3  0.3   0.1 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #3 Forrester / Evan Hewes Hwy                                      
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.354
Loss Time (sec):      12                Average Delay (sec/veh):        27.1
Optimal Cycle:        34                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted        Permitted      Permit+Prot      Permit+Prot 
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      20   99    25    21  124    28    41  175    16    10  106    10 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   26  128    32    27  160    36    53  226    21    13  137    13 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   26  128    32    27  160    36    53  226    21    13  137    13 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:    27  134    34    28  168    38    56  237    22    14  144    14 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   27  134    34    28  168    38    56  237    22    14  144    14 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   27  134    34    28  168    38    56  237    22    14  144    14 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.80 0.80  0.80  0.81 0.81  0.81  0.51 0.86  0.86  0.39 0.86  0.86 
Lanes:       0.14 0.69  0.17  0.12 0.72  0.16  1.00 0.92  0.08  1.00 0.91  0.09 
Final Sat.:   210 1040   263   186 1101   249   966 1495   137   743 1491   141 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.13 0.13  0.13  0.15 0.15  0.15  0.06 0.16  0.16  0.02 0.10  0.10 
Crit Moves:                        ****             ****        ****           
Green Time:  28.0 28.0  28.0  34.0 34.0  34.0  38.0 36.0  36.0  33.0 28.0  28.0 
Volume/Cap:  0.46 0.46  0.46  0.45 0.45  0.45  0.13 0.44  0.44  0.05 0.34  0.34 
Delay/Veh:   30.6 30.6  30.6  26.3 26.3  26.3  22.3 24.9  24.9  27.7 29.1  29.1 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  30.6 30.6  30.6  26.3 26.3  26.3  22.3 24.9  24.9  27.7 29.1  29.1 
LOS by Move:    C    C     C     C    C     C     C    C     C     C    C     C 
HCM2kAvgQ:      5    5     5     6    6     6     1    6     6     0    4     4 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #4 Imperial / Adams                                                
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.784
Loss Time (sec):      16                Average Delay (sec/veh):        34.2
Optimal Cycle:        83                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected        Protected        Protected        Protected  
Rights:           Include          Ignore           Include          Ignore      
Min. Green:     0    0     0     0    0     0     0    0     0     5    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  1  1  0    2  0  2  0  1    1  0  1  1  0    1  0  2  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      96  714    94   353  866    65    52  211    76   116  202   337 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:  124  920   121   455 1116    84    67  272    98   150  260   434 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  124  920   121   455 1116    84    67  272    98   150  260   434 
User Adj:    1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.00  0.95 0.95  0.95  0.95 0.95  0.00 
PHF Volume:   130  969   128   479 1175     0    71  286   103   157  274     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  130  969   128   479 1175     0    71  286   103   157  274     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:  130  969   128   479 1175     0    71  286   103   157  274     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.93 0.92  0.92  0.90 0.93  1.00  0.93 0.89  0.89  0.93 0.93  1.00 
Lanes:       1.00 1.77  0.23  2.00 2.00  1.00  1.00 1.47  0.53  1.00 2.00  1.00 
Final Sat.:  1769 3073   405  3432 3538  1900  1769 2497   899  1769 3538  1900 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.07 0.32  0.32  0.14 0.33  0.00  0.04 0.11  0.11  0.09 0.08  0.00 
Crit Moves:       ****        ****                  ****        ****           
Green Time:  10.5 40.2  40.2  17.8 47.5   0.0   8.8 14.6  14.6  11.4 17.1   0.0 
Volume/Cap:  0.70 0.78  0.78  0.78 0.70  0.00  0.45 0.78  0.78  0.78 0.45  0.00 
Delay/Veh:   54.4 29.1  29.1  45.8 22.0   0.0  45.4 49.1  49.1  61.2 37.7   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  54.4 29.1  29.1  45.8 22.0   0.0  45.4 49.1  49.1  61.2 37.7   0.0 
LOS by Move:    D    C     C     D    C     A     D    D     D     E    D     A 
HCM2kAvgQ:      5   17    17     9   16     0     2    6     6     7    4     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #5 Forrester / I8 WB Ramp                                          
********************************************************************************
Average Delay (sec/veh):      3.0       Worst Case Level Of Service: A[  9.7]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  0  0  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       3   69     0     0  165    28     0    0     0    16    0   100 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    4   89     0     0  213    36     0    0     0    21    0   129 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    4   89     0     0  213    36     0    0     0    21    0   129 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:     4   94     0     0  224    38     0    0     0    22    0   136 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    4   94     0     0  224    38     0    0     0    22    0   136 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:  4.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   6.6  6.7   6.4 
FollowUpTim:  2.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   3.6  4.1   3.4 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol:  262 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   345  364    94 
Potent Cap.: 1231 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   626  544   929 
Move Cap.:   1231 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   625  542   929 
Volume/Cap:  0.00 xxxx  xxxx  xxxx xxxx  xxxx  xxxx xxxx  xxxx  0.03 0.00  0.15 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:    0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.5 
Control Del:  7.9 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx   9.5 
LOS by Move:    A    *     *     *    *     *     *    *     *     *    *     A 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   625 xxxx xxxxx 
SharedQueue:  0.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.1 xxxx xxxxx 
Shrd ConDel:  7.9 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  11.0 xxxx xxxxx 
Shared LOS:     A    *     *     *    *     *     *    *     *     B    *     * 
ApproachDel:    xxxxxx           xxxxxx           xxxxxx              9.7
ApproachLOS:         *                *                *                A       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #6 Forrester / I8 EB Ramps                                         
********************************************************************************
Average Delay (sec/veh):      7.5       Worst Case Level Of Service: B[ 14.6]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  0  0  1  0    0  1  0  0  0    0  1  0  0  1    0  0  0  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       0   17    14   163   33     0    55    0     5     0    0     0 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    0   22    18   210   43     0    71    0     6     0    0     0 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    0   22    18   210   43     0    71    0     6     0    0     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:     0   23    19   221   45     0    75    0     7     0    0     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    0   23    19   221   45     0    75    0     7     0    0     0 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:xxxxx xxxx xxxxx   4.3 xxxx xxxxx   6.6  6.7   6.4 xxxxx xxxx xxxxx 
FollowUpTim:xxxxx xxxx xxxxx   2.3 xxxx xxxxx   3.6  4.1   3.4 xxxxx xxxx xxxxx 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: xxxx xxxx xxxxx    42 xxxx xxxxx   520  529    45  xxxx xxxx xxxxx 
Potent Cap.: xxxx xxxx xxxxx  1487 xxxx xxxxx   494  437   989  xxxx xxxx xxxxx 
Move Cap.:   xxxx xxxx xxxxx  1487 xxxx xxxxx   430  363   989  xxxx xxxx xxxxx 
Volume/Cap:  xxxx xxxx  xxxx  0.15 xxxx  xxxx  0.17 0.00  0.01  xxxx xxxx  xxxx 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:   xxxx xxxx xxxxx   0.5 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx xxxxx 
Control Del:xxxxx xxxx xxxxx   7.8 xxxx xxxxx xxxxx xxxx   8.7 xxxxx xxxx xxxxx 
LOS by Move:    *    *     *     A    *     *     *    *     A     *    *     * 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   430 xxxx xxxxx  xxxx xxxx xxxxx 
SharedQueue:xxxxx xxxx xxxxx   0.5 xxxx xxxxx   0.6 xxxx xxxxx xxxxx xxxx xxxxx 
Shrd ConDel:xxxxx xxxx xxxxx   7.8 xxxx xxxxx  15.1 xxxx xxxxx xxxxx xxxx xxxxx 
Shared LOS:     *    *     *     A    *     *     C    *     *     *    *     * 
ApproachDel:    xxxxxx           xxxxxx             14.6           xxxxxx
ApproachLOS:         *                *                B                *       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2028 w/ Project AM         Wed Sep 28, 2011 12:26:33                 Page 1-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                                Scenario Report                                 
Scenario:             2028 w/ Project AM

Command:              Default Command
Volume:               2028 AM
Geometry:             2028 AM
Impact Fee:           Default Impact Fee
Trip Generation:      2028 Project AM
Trip Distribution:    2028 Project
Paths:                Default Path
Routes:               Default Route
Configuration:        2028

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2028 w/ Project AM         Wed Sep 28, 2011 12:26:34                 Page 2-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                            Impact Analysis Report                              
                               Level Of Service                                 

Intersection                               Base           Future       Change   
                                         Del/   V/       Del/   V/       in     
                                     LOS Veh    C    LOS Veh    C               
#  1 Drew / Evan Hewes Hwy           A   9.6 0.348   B  10.6 0.369  + 0.021 V/C 

#  2 Bennet / Evan Hewes Hwy         A   9.1 0.312   F 985.3 3.647  + 3.334 V/C 

#  3 Forrester / Evan Hewes Hwy      C  22.5 0.252   F 619.3 2.460  +596.880 D/V

#  4 Imperial / Adams                C  27.7 0.839   C  28.7 0.784  + 0.995 D/V 

#  5 Forrester / I8 WB Ramp          A   9.5 0.126   F 115.9 1.200  +106.402 D/V

#  6 Forrester / I8 EB Ramps         B  11.9 0.110   B  11.9 0.110  + 0.000 D/V 

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2028 w/ Project AM         Wed Sep 28, 2011 12:26:34                 Page 3-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #1 Drew / Evan Hewes Hwy                                           
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.369
Loss Time (sec):       0                Average Delay (sec/veh):        10.6
Optimal Cycle:         0                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  1  0  1  0    0  1  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:     130   29    10    20   29    14    10   44    40    25  125    12 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:  168   37    13    26   37    18    13   57    52    32  161    15 
Added Vol:      0    0     0   134    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  168   37    13   160   37    18    13   57    52    32  161    15 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92 
PHF Volume:   182   41    14   174   41    20    14   62    56    35  175    17 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  182   41    14   174   41    20    14   62    56    35  175    17 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:  182   41    14   174   41    20    14   62    56    35  175    17 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.77 0.17  0.06  0.75 0.17  0.08  0.21 0.94  0.85  0.31 1.54  0.15 
Final Sat.:   494  110    38   477  112    54   115  517   515   173  883    86 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.37 0.37  0.37  0.36 0.36  0.36  0.12 0.12  0.11  0.20 0.20  0.19 
Crit Moves:  ****             ****             ****             ****           
Delay/Veh:   11.2 11.2  11.2  11.2 11.2  11.2   9.7  9.5   8.8  10.2 10.0   9.8 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  11.2 11.2  11.2  11.2 11.2  11.2   9.7  9.5   8.8  10.2 10.0   9.8 
LOS by Move:    B    B     B     B    B     B     A    A     A     B    B     A 
ApproachDel:      11.2             11.2              9.2             10.0
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:       11.2             11.2              9.2             10.0
LOS by Appr:         B                B                A                B       
AllWayAvgQ:   0.5  0.5   0.5   0.5  0.5   0.5   0.1  0.1   0.1   0.2  0.2   0.2 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2028 w/ Project AM         Wed Sep 28, 2011 12:26:34                 Page 4-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #2 Bennet / Evan Hewes Hwy                                         
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         3.647
Loss Time (sec):       0                Average Delay (sec/veh):       985.3
Optimal Cycle:         0                Level Of Service:                  F
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  1  0  0  1    1  0  0  1  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       1   37     3    17   17    12     9  100     0     2  155    59 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    1   48     4    22   22    15    12  129     0     3  200    76 
Added Vol:      0    0     0     0    0     0   134    0     0     0    0  2542 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    1   48     4    22   22    15   146  129     0     3  200  2618 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92 
PHF Volume:     1   52     4    24   24    17   158  140     0     3  217  2846 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    1   52     4    24   24    17   158  140     0     3  217  2846 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:    1   52     4    24   24    17   158  140     0     3  217  2846 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.02 0.91  0.07  0.50 0.50  1.00  1.00 1.00  0.00  0.01 0.99  1.00 
Final Sat.:    12  450    37   234  234   534   554  599     0     9  661   780 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.12 0.12  0.12  0.10 0.10  0.03  0.29 0.23  xxxx  0.33 0.33  3.65 
Crit Moves:       ****             ****        ****                        ****
Delay/Veh:   10.9 10.9  10.9  11.0 11.0   9.4  11.6 10.4   0.0  10.6 10.6  1205 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  10.9 10.9  10.9  11.0 11.0   9.4  11.6 10.4   0.0  10.6 10.6  1205 
LOS by Move:    B    B     B     B    B     A     B    B     *     B    B     F 
ApproachDel:      10.9             10.6             11.0           1118.9
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:       10.9             10.6             11.0           1118.9
LOS by Appr:         B                B                B                F       
AllWayAvgQ:   0.1  0.1   0.1   0.1  0.1   0.0   0.4  0.3   0.3   0.5  0.5 259.5 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2028 w/ Project AM         Wed Sep 28, 2011 12:26:34                 Page 5-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #3 Forrester / Evan Hewes Hwy                                      
********************************************************************************
Cycle (sec):         120                Critical Vol./Cap.(X):         2.460
Loss Time (sec):      12                Average Delay (sec/veh):       619.3
Optimal Cycle:       180                Level Of Service:                  F
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted        Permitted      Permit+Prot      Permit+Prot 
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     5    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      16   70    22    15  101    49    25   98    15    14   98     5 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   21   90    28    19  130    63    32  126    19    18  126     6 
Added Vol:    937    0     0     0    0     0     0    0     0     0 1606     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  958   90    28    19  130    63    32  126    19    18 1732     6 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92 
PHF Volume:  1041   98    31    21  142    69    35  137    21    20 1883     7 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol: 1041   98    31    21  142    69    35  137    21    20 1883     7 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume: 1041   98    31    21  142    69    35  137    21    20 1883     7 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.53 0.53  0.53  0.84 0.84  0.84  0.12 0.93  0.93  0.55 0.95  0.95 
Lanes:       0.89 0.08  0.03  0.09 0.61  0.30  1.00 0.87  0.13  1.00 0.99  0.01 
Final Sat.:   891   84    26   145  975   473   232 1537   235  1038 1800     7 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     1.17 1.17  1.17  0.15 0.15  0.15  0.15 0.09  0.09  0.02 1.05  1.05 
Crit Moves:       ****                         ****                  ****      
Green Time:  56.5 56.5  56.5  56.5 56.5  56.5  40.1 35.1  35.1  55.5 50.6  50.6 
Volume/Cap:  2.48 2.48  2.48  0.31 0.31  0.31  0.25 0.30  0.30  0.03 2.48  2.48 
Delay/Veh:  705.2  705 705.2  19.9 19.9  19.9  32.2 33.3  33.3  20.0  706 705.7 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh: 705.2  705 705.2  19.9 19.9  19.9  32.2 33.3  33.3  20.0  706 705.7 
LOS by Move:    F    F     F     B    B     B     C    C     C     B    F     F 
HCM2kAvgQ:    128  128   128     5    5     5     1    5     5     0  205   205 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 

Appendix G G-179 February 2013

smitha4
Text Box



2028 w/ Project AM         Wed Sep 28, 2011 12:26:34                 Page 6-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #4 Imperial / Adams                                                
********************************************************************************
Cycle (sec):          60                Critical Vol./Cap.(X):         0.784
Loss Time (sec):      16                Average Delay (sec/veh):        28.7
Optimal Cycle:        67                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected        Protected        Protected        Protected  
Rights:           Include          Ignore           Include          Ignore      
Min. Green:     5    0     0     5    0     0     5    0     0     0    5     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  1  1  0    2  0  2  0  1    1  0  1  1  0    1  0  2  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      63  594    90   280  718    40    38  267    77   105  181   307 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   81  766   116   361  926    52    49  344    99   135  233   396 
Added Vol:      0    0     0     0    0   803     0    0     0     0  268     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   81  766   116   361  926   855    49  344    99   135  501   396 
User Adj:    1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.00  0.92 0.92  0.92  0.92 0.92  0.00 
PHF Volume:    88  832   126   392 1006     0    53  374   108   147  545     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   88  832   126   392 1006     0    53  374   108   147  545     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:   88  832   126   392 1006     0    53  374   108   147  545     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.93 0.91  0.91  0.90 0.93  1.00  0.93 0.90  0.90  0.93 0.93  1.00 
Lanes:       1.00 1.74  0.26  2.00 2.00  1.00  1.00 1.55  0.45  1.00 2.00  1.00 
Final Sat.:  1769 3011   456  3432 3538  1900  1769 2653   765  1769 3538  1900 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.05 0.28  0.28  0.11 0.28  0.00  0.03 0.14  0.14  0.08 0.15  0.00 
Crit Moves:       ****        ****             ****                  ****      
Green Time:   6.3 19.8  19.8   8.2 21.6   0.0   5.0 10.1  10.1   5.9 11.0   0.0 
Volume/Cap:  0.47 0.84  0.84  0.84 0.79  0.00  0.36 0.84  0.84  0.84 0.84  0.00 
Delay/Veh:   27.1 24.2  24.2  37.8 20.5   0.0  27.5 34.8  34.8  55.1 33.0   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  27.1 24.2  24.2  37.8 20.5   0.0  27.5 34.8  34.8  55.1 33.0   0.0 
LOS by Move:    C    C     C     D    C     A     C    C     C     E    C     A 
HCM2kAvgQ:      2   12    12     6   11     0     1    5     5     5    8     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #5 Forrester / I8 WB Ramp                                          
********************************************************************************
Average Delay (sec/veh):     87.8       Worst Case Level Of Service: F[115.9]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  0  0  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       9   71     0     0  122    63     0    0     0    13    0    85 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   12   92     0     0  157    81     0    0     0    17    0   110 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0   937 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   12   92     0     0  157    81     0    0     0    17    0  1047 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92 
PHF Volume:    13   99     0     0  171    88     0    0     0    18    0  1138 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:   13   99     0     0  171    88     0    0     0    18    0  1138 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:  4.1 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   6.4  6.6   6.3 
FollowUpTim:  2.2 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   3.5  4.0   3.3 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol:  259 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   340  384    99 
Potent Cap.: 1288 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   650  545   948 
Move Cap.:   1288 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   645  540   948 
Volume/Cap:  0.01 xxxx  xxxx  xxxx xxxx  xxxx  xxxx xxxx  xxxx  0.03 0.00  1.20 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:    0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx  35.7 
Control Del:  7.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx 117.6 
LOS by Move:    A    *     *     *    *     *     *    *     *     *    *     F 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   645 xxxx xxxxx 
SharedQueue:  0.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.1 xxxx xxxxx 
Shrd ConDel:  7.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  10.7 xxxx xxxxx 
Shared LOS:     A    *     *     *    *     *     *    *     *     B    *     * 
ApproachDel:    xxxxxx           xxxxxx           xxxxxx            115.9
ApproachLOS:         *                *                *                F       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2028 w/ Project AM         Wed Sep 28, 2011 12:26:34                 Page 8-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #6 Forrester / I8 EB Ramps                                         
********************************************************************************
Average Delay (sec/veh):      5.2       Worst Case Level Of Service: B[ 11.9]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  0  0  1  0    0  1  0  0  0    0  1  0  0  1    0  0  0  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       0   40    23    90   40     0    45    0     2     0    0     0 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    0   52    30   116   52     0    58    0     3     0    0     0 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    0   52    30   116   52     0    58    0     3     0    0     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92 
PHF Volume:     0   56    32   126   56     0    63    0     3     0    0     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    0   56    32   126   56     0    63    0     3     0    0     0 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx   6.4  6.6   6.3 xxxxx xxxx xxxxx 
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx   3.5  4.0   3.3 xxxxx xxxx xxxxx 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: xxxx xxxx xxxxx    88 xxxx xxxxx   380  397    56  xxxx xxxx xxxxx 
Potent Cap.: xxxx xxxx xxxxx  1489 xxxx xxxxx   616  536  1002  xxxx xxxx xxxxx 
Move Cap.:   xxxx xxxx xxxxx  1489 xxxx xxxxx   573  487  1002  xxxx xxxx xxxxx 
Volume/Cap:  xxxx xxxx  xxxx  0.08 xxxx  xxxx  0.11 0.00  0.00  xxxx xxxx  xxxx 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:   xxxx xxxx xxxxx   0.3 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx xxxxx 
Control Del:xxxxx xxxx xxxxx   7.6 xxxx xxxxx xxxxx xxxx   8.6 xxxxx xxxx xxxxx 
LOS by Move:    *    *     *     A    *     *     *    *     A     *    *     * 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   573 xxxx xxxxx  xxxx xxxx xxxxx 
SharedQueue:xxxxx xxxx xxxxx   0.3 xxxx xxxxx   0.4 xxxx xxxxx xxxxx xxxx xxxxx 
Shrd ConDel:xxxxx xxxx xxxxx   7.6 xxxx xxxxx  12.1 xxxx xxxxx xxxxx xxxx xxxxx 
Shared LOS:     *    *     *     A    *     *     B    *     *     *    *     * 
ApproachDel:    xxxxxx           xxxxxx             11.9           xxxxxx
ApproachLOS:         *                *                B                *       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2028 w/ Project PM         Wed Sep 28, 2011 12:26:52                 Page 1-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                                Scenario Report                                 
Scenario:             2028 w/ Project PM

Command:              Default Command
Volume:               2028 PM
Geometry:             2028 AM
Impact Fee:           Default Impact Fee
Trip Generation:      2028 Project PM
Trip Distribution:    2028 Project
Paths:                Default Path
Routes:               Default Route
Configuration:        2028

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2028 w/ Project PM         Wed Sep 28, 2011 12:26:53                 Page 2-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                            Impact Analysis Report                              
                               Level Of Service                                 

Intersection                               Base           Future       Change   
                                         Del/   V/       Del/   V/       in     
                                     LOS Veh    C    LOS Veh    C               
#  1 Drew / Evan Hewes Hwy           A   8.7 0.256   A   9.0 0.264  + 0.008 V/C 

#  2 Bennet / Evan Hewes Hwy         A   9.9 0.323   F OVRFL 5.049  + 4.726 V/C 

#  3 Forrester / Evan Hewes Hwy      C  23.5 0.316   F 520.6 2.094  +497.103 D/V

#  4 Imperial / Adams                C  31.3 0.898   F 200.7 1.432  +169.441 D/V

#  5 Forrester / I8 WB Ramp          A   9.6 0.142   B  12.2 0.142  + 2.618 D/V 

#  6 Forrester / I8 EB Ramps         B  14.1 0.167   F OVRFL 0.780  +  +Inf D/V 

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2028 w/ Project PM         Wed Sep 28, 2011 12:26:53                 Page 3-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #1 Drew / Evan Hewes Hwy                                           
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         0.264
Loss Time (sec):       0                Average Delay (sec/veh):         9.0
Optimal Cycle:         0                Level Of Service:                  A
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  1  0  1  0    0  1  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      33   26     7    18   17    16    18  118   124    14   51    23 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   43   34     9    23   22    21    23  152   160    18   66    30 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0   134 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   43   34     9    23   22    21    23  152   160    18   66   164 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:    45   35     9    24   23    22    24  160   168    19   69   172 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   45   35     9    24   23    22    24  160   168    19   69   172 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   45   35     9    24   23    22    24  160   168    19   69   172 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.50 0.39  0.11  0.36 0.33  0.31  0.14 0.91  0.95  0.15 0.85  1.00 
Final Sat.:   311  245    66   223  210   198    93  612   739    95  558   761 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.14 0.14  0.14  0.11 0.11  0.11  0.26 0.26  0.23  0.20 0.12  0.23 
Crit Moves:  ****                  ****        ****                        ****
Delay/Veh:    9.2  9.2   9.2   8.8  8.8   8.8   9.8  9.7   8.5   8.9  8.9   8.6 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   9.2  9.2   9.2   8.8  8.8   8.8   9.8  9.7   8.5   8.9  8.9   8.6 
LOS by Move:    A    A     A     A    A     A     A    A     A     A    A     A 
ApproachDel:       9.2              8.8              9.1              8.7
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:        9.2              8.8              9.1              8.7
LOS by Appr:         A                A                A                A       
AllWayAvgQ:   0.1  0.1   0.1   0.1  0.1   0.1   0.3  0.3   0.3   0.1  0.3   0.3 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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Appendix G G-185 February 2013

smitha4
Text Box



2028 w/ Project PM         Wed Sep 28, 2011 12:26:53                 Page 4-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM 4-Way Stop Method (Future Volume Alternative)              
********************************************************************************
Intersection #2 Bennet / Evan Hewes Hwy                                         
********************************************************************************
Cycle (sec):         100                Critical Vol./Cap.(X):         5.049
Loss Time (sec):       0                Average Delay (sec/veh):      1510.1
Optimal Cycle:         0                Level Of Service:                  F
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Stop Sign        Stop Sign        Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Lanes:        0  0  1! 0  0    0  1  0  0  1    1  0  0  1  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       3   14     1    72   37    18    16  154     4     3  110    30 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    4   18     1    93   48    23    21  199     5     4  142    39 
Added Vol:      0    0     0  2542    0   134     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    4   18     1  2635   48   157    21  199     5     4  142    39 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:     4   19     1  2773   50   165    22  209     5     4  149    41 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    4   19     1  2773   50   165    22  209     5     4  149    41 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:    4   19     1  2773   50   165    22  209     5     4  149    41 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
Lanes:       0.17 0.78  0.05  0.98 0.02  1.00  1.00 0.97  0.03  0.03 0.97  1.00 
Final Sat.:    81  380    27   549   10   676   476  500    13    13  490   558 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.05 0.05  0.05  5.05 5.05  0.24  0.05 0.42  0.42  0.30 0.30  0.07 
Crit Moves:       ****        ****                  ****             ****      
Delay/Veh:   10.4 10.4  10.4  1839 1839   9.6  10.5 14.5  14.5  12.8 12.8   9.6 
Delay Adj:   1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  10.4 10.4  10.4  1839 1839   9.6  10.5 14.5  14.5  12.8 12.8   9.6 
LOS by Move:    B    B     B     F    F     A     B    B     B     B    B     A 
ApproachDel:      10.4           1737.7             14.1             12.1
Delay Adj:        1.00             1.00             1.00             1.00
ApprAdjDel:       10.4           1737.7             14.1             12.1
LOS by Appr:         B                F                B                B       
AllWayAvgQ:   0.0  0.0   0.0   284  284   0.3   0.0  0.7   0.7   0.4  0.4   0.1 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2028 w/ Project PM         Wed Sep 28, 2011 12:26:53                 Page 5-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #3 Forrester / Evan Hewes Hwy                                      
********************************************************************************
Cycle (sec):         120                Critical Vol./Cap.(X):         2.094
Loss Time (sec):      12                Average Delay (sec/veh):       520.6
Optimal Cycle:       180                Level Of Service:                  F
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted        Permitted      Permit+Prot      Permit+Prot 
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     5    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  0  1  0    1  0  0  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      20   99    25    21  124    28    41  175    16    10  106    10 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   26  128    32    27  160    36    53  226    21    13  137    13 
Added Vol:      0    0     0     0    0     0     0 1606   937     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   26  128    32    27  160    36    53 1832   958    13  137    13 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:    27  134    34    28  168    38    56 1928  1008    14  144    14 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   27  134    34    28  168    38    56 1928  1008    14  144    14 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   27  134    34    28  168    38    56 1928  1008    14  144    14 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.68 0.68  0.68  0.71 0.71  0.71  0.62 0.90  0.90  0.05 0.94  0.94 
Lanes:       0.14 0.69  0.17  0.12 0.72  0.16  1.00 0.66  0.34  1.00 0.91  0.09 
Final Sat.:   180  891   225   164  966   218  1169 1127   589   100 1631   154 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.15 0.15  0.15  0.17 0.17  0.17  0.05 1.71  1.71  0.14 0.09  0.09 
Crit Moves:                        ****             ****        ****           
Green Time:   9.5  9.5   9.5   9.5  9.5   9.5 102.5 93.5  93.5  81.0 72.0  72.0 
Volume/Cap:  1.90 1.90  1.90  2.20 2.20  2.20  0.05 2.20  2.20  0.07 0.15  0.15 
Delay/Veh:  495.1  495 495.1 622.6  623 622.6   1.4  554 553.7   7.5 10.6  10.6 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh: 495.1  495 495.1 622.6  623 622.6   1.4  554 553.7   7.5 10.6  10.6 
LOS by Move:    F    F     F     F    F     F     A    F     F     A    B     B 
HCM2kAvgQ:     20   20    20    25   25    25     0  300   300     0    2     2 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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2028 w/ Project PM         Wed Sep 28, 2011 12:26:53                 Page 6-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #4 Imperial / Adams                                                
********************************************************************************
Cycle (sec):          60                Critical Vol./Cap.(X):         1.432
Loss Time (sec):      16                Average Delay (sec/veh):       200.7
Optimal Cycle:       180                Level Of Service:                  F
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected        Protected        Protected        Protected  
Rights:           Include          Ignore           Include          Ignore      
Min. Green:     5    0     0     5    0     0     5    0     0     0    5     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  1  1  0    2  0  2  0  1    1  0  1  1  0    1  0  2  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      96  714    94   353  866    65    52  211    76   116  202   337 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:  124  920   121   455 1116    84    67  272    98   150  260   434 
Added Vol:      0    0     0     0    0     0   803  268     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  124  920   121   455 1116    84   870  540    98   150  260   434 
User Adj:    1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.00  0.95 0.95  0.95  0.95 0.95  0.00 
PHF Volume:   130  969   128   479 1175     0   916  568   103   157  274     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  130  969   128   479 1175     0   916  568   103   157  274     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:  130  969   128   479 1175     0   916  568   103   157  274     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.93 0.92  0.92  0.90 0.93  1.00  0.93 0.91  0.91  0.93 0.93  1.00 
Lanes:       1.00 1.77  0.23  2.00 2.00  1.00  1.00 1.69  0.31  1.00 2.00  1.00 
Final Sat.:  1769 3073   405  3432 3538  1900  1769 2926   531  1769 3538  1900 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.07 0.32  0.32  0.14 0.33  0.00  0.52 0.19  0.19  0.09 0.08  0.00 
Crit Moves:       ****        ****             ****                  ****      
Green Time:   5.0 12.6  12.6   5.6 13.2   0.0  20.8 17.7  17.7   8.1  5.0   0.0 
Volume/Cap:  0.88 1.50  1.50  1.50 1.51  0.00  1.50 0.66  0.66  0.66 0.93  0.00 
Delay/Veh:   69.1  254 254.2 266.3  257   0.0 251.5 20.1  20.1  31.3 61.7   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  69.1  254 254.2 266.3  257   0.0 251.5 20.1  20.1  31.3 61.7   0.0 
LOS by Move:    E    F     F     F    F     A     F    C     C     C    E     A 
HCM2kAvgQ:      5   36    36    17   39     0    53    5     5     4    6     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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2028 w/ Project PM         Wed Sep 28, 2011 12:26:53                 Page 7-1   
--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #5 Forrester / I8 WB Ramp                                          
********************************************************************************
Average Delay (sec/veh):      1.3       Worst Case Level Of Service: B[ 12.2]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  0  0  0    0  1  0  0  1  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       3   69     0     0  165    28     0    0     0    16    0   100 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    4   89     0     0  213    36     0    0     0    21    0   129 
Added Vol:      0    0     0     0  937     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    4   89     0     0 1150    36     0    0     0    21    0   129 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:     4   94     0     0 1210    38     0    0     0    22    0   136 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    4   94     0     0 1210    38     0    0     0    22    0   136 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:  4.1 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   6.4  6.6   6.3 
FollowUpTim:  2.2 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   3.5  4.0   3.3 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: 1248 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  1331 1350    94 
Potent Cap.:  547 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   168  148   955 
Move Cap.:    547 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   167  147   955 
Volume/Cap:  0.01 xxxx  xxxx  xxxx xxxx  xxxx  xxxx xxxx  xxxx  0.13 0.00  0.14 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:    0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.5 
Control Del: 11.6 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx   9.4 
LOS by Move:    B    *     *     *    *     *     *    *     *     *    *     A 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx   167 xxxx xxxxx 
SharedQueue:  0.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.4 xxxx xxxxx 
Shrd ConDel: 11.6 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  29.8 xxxx xxxxx 
Shared LOS:     B    *     *     *    *     *     *    *     *     D    *     * 
ApproachDel:    xxxxxx           xxxxxx           xxxxxx             12.2
ApproachLOS:         *                *                *                B       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to AECOM, LOS ANGELES 
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
           2000 HCM Unsignalized Method (Future Volume Alternative)             
********************************************************************************
Intersection #6 Forrester / I8 EB Ramps                                         
********************************************************************************
Average Delay (sec/veh): OVERFLOW       Worst Case Level Of Service: F[xxxxx]
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign  
Rights:           Include          Include          Include          Include     
Lanes:        0  0  0  1  0    0  1  0  0  0    0  1  0  0  1    0  0  0  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       0   17    14   163   33     0    55    0     5     0    0     0 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    0   22    18   210   43     0    71    0     6     0    0     0 
Added Vol:      0    0     0   937    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    0   22    18  1147   43     0    71    0     6     0    0     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:     0   23    19  1207   45     0    75    0     7     0    0     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
FinalVolume:    0   23    19  1207   45     0    75    0     7     0    0     0 
------------|---------------||---------------||---------------||---------------|
Critical Gap Module:
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx   6.4  6.6   6.3 xxxxx xxxx xxxxx 
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx   3.5  4.0   3.3 xxxxx xxxx xxxxx 
------------|---------------||---------------||---------------||---------------|
Capacity Module:
Cnflict Vol: xxxx xxxx xxxxx    42 xxxx xxxxx  2492 2502    45  xxxx xxxx xxxxx 
Potent Cap.: xxxx xxxx xxxxx  1548 xxxx xxxxx    31   28  1017  xxxx xxxx xxxxx 
Move Cap.:   xxxx xxxx xxxxx  1548 xxxx xxxxx     0    0  1017  xxxx xxxx xxxxx 
Volume/Cap:  xxxx xxxx  xxxx  0.78 xxxx  xxxx  xxxx xxxx  0.01  xxxx xxxx  xxxx 
------------|---------------||---------------||---------------||---------------|
Level Of Service Module:
2Way95thQ:   xxxx xxxx xxxxx   8.8 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx xxxxx 
Control Del:xxxxx xxxx xxxxx  15.0 xxxx xxxxx xxxxx xxxx   8.6 xxxxx xxxx xxxxx 
LOS by Move:    *    *     *     B    *     *     *    *     A     *    *     * 
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT  
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx     0 xxxx xxxxx  xxxx xxxx xxxxx 
SharedQueue:xxxxx xxxx xxxxx   8.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx 
Shrd ConDel:xxxxx xxxx xxxxx  15.0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx 
Shared LOS:     *    *     *     B    *     *     *    *     *     *    *     * 
ApproachDel:    xxxxxx           xxxxxx             +Inf           xxxxxx
ApproachLOS:         *                *                F                *       
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #2 Bennet / Evan Hewes Hwy                                         
********************************************************************************
Cycle (sec):         120                Critical Vol./Cap.(X):         0.198
Loss Time (sec):      12                Average Delay (sec/veh):        13.3
Optimal Cycle:        28                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted       Protected         Permitted        Permitted 
Rights:           Include          Include          Include          Ignore      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  0  1  0    2  0  0  1  0    1  0  1  1  0    1  0  1  0  2  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       1   37     3    17   17    12     9  100     0     2  155    59 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    1   48     4    22   22    15    12  129     0     3  200    76 
Added Vol:      0    0     0     0    0     0   134    0     0     0    0  2542 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    1   48     4    22   22    15   146  129     0     3  200  2618 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.00 
PHF Volume:     1   52     4    24   24    17   158  140     0     3  217     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    1   52     4    24   24    17   158  140     0     3  217     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:    1   52     4    24   24    17   158  140     0     3  217     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.72 0.97  0.97  0.90 0.92  0.92  0.59 0.93  0.95  0.65 0.98  0.88 
Lanes:       1.00 0.93  0.07  2.00 0.59  0.41  1.00 2.00  0.00  1.00 1.00  2.00 
Final Sat.:  1367 1703   138  3432 1024   723  1121 3538     0  1233 1862  3344 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.00 0.03  0.03  0.01 0.02  0.02  0.14 0.04  0.00  0.00 0.12  0.00 
Crit Moves:       ****        ****             ****                            
Green Time:  18.5 18.5  18.5   4.2 22.7  22.7  85.3 85.3   0.0  85.3 85.3   0.0 
Volume/Cap:  0.01 0.20  0.20  0.20 0.12  0.12  0.20 0.06  0.00  0.00 0.16  0.00 
Delay/Veh:   43.0 44.6  44.6  57.1 40.6  40.6   6.0  5.2   0.0   5.0  5.7   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  43.0 44.6  44.6  57.1 40.6  40.6   6.0  5.2   0.0   5.0  5.7   0.0 
LOS by Move:    D    D     D     E    D     D     A    A     A     A    A     A 
HCM2kAvgQ:      0    2     2     1    1     1     2    1     0     0    2     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #3 Forrester / Evan Hewes Hwy                                      
********************************************************************************
Cycle (sec):         120                Critical Vol./Cap.(X):         0.922
Loss Time (sec):      12                Average Delay (sec/veh):        49.1
Optimal Cycle:       153                Level Of Service:                  D
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected         Permitted      Permit+Prot      Permit+Prot 
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     5    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        2  0  0  1  0    0  0  1! 0  0    1  0  2  0  1    1  0  2  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      16   70    22    15  101    49    25   98    15    14   98     5 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   21   90    28    19  130    63    32  126    19    18  126     6 
Added Vol:    937    0     0     0    0     0     0    0     0     0 1606     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  958   90    28    19  130    63    32  126    19    18 1732     6 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92 
PHF Volume:  1041   98    31    21  142    69    35  137    21    20 1883     7 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol: 1041   98    31    21  142    69    35  137    21    20 1883     7 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume: 1041   98    31    21  142    69    35  137    21    20 1883     7 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.88 0.92  0.92  0.90 0.90  0.90  0.15 0.90  0.81  0.59 0.87  0.87 
Lanes:       2.00 0.76  0.24  0.09 0.61  0.30  1.00 2.00  1.00  1.00 2.99  0.01 
Final Sat.:  3334 1327   417   156 1050   509   289 3437  1537  1130 4915    18 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.31 0.07  0.07  0.13 0.13  0.13  0.12 0.04  0.01  0.02 0.38  0.38 
Crit Moves:  ****                  ****        ****                  ****      
Green Time:  39.6 56.9  56.9  17.3 17.3  17.3  30.6 25.0  25.0  54.1 48.5  48.5 
Volume/Cap:  0.95 0.16  0.16  0.93 0.93  0.93  0.25 0.19  0.07  0.03 0.95  0.95 
Delay/Veh:   55.3 18.0  18.0  89.9 89.9  89.9   0.9 39.3  38.2  19.1 44.9  44.9 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  55.3 18.0  18.0  89.9 89.9  89.9   0.9 39.3  38.2  19.1 44.9  44.9 
LOS by Move:    E    B     B     F    F     F     A    D     D     B    D     D 
HCM2kAvgQ:     22    2     1    12   12    12     1    2     1     0   27    27 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #5 Forrester / I8 WB Ramp                                          
********************************************************************************
Cycle (sec):         120                Critical Vol./Cap.(X):         0.611
Loss Time (sec):       8                Average Delay (sec/veh):        18.0
Optimal Cycle:        40                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted        Permitted       Protected        Protected  
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  0  0  0    0  1  0  0  2  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       9   71     0     0  122    63     0    0     0    13    0    85 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   12   92     0     0  157    81     0    0     0    17    0   110 
Added Vol:      0    0     0     0    0     0     0    0     0     0    0   937 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   12   92     0     0  157    81     0    0     0    17    0  1047 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92 
PHF Volume:    13   99     0     0  171    88     0    0     0    18    0  1138 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   13   99     0     0  171    88     0    0     0    18    0  1138 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   13   99     0     0  171    88     0    0     0    18    0  1138 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.91 0.91  1.00  1.00 0.91  0.91  1.00 1.00  1.00  0.91 1.00  0.71 
Lanes:       0.11 0.89  0.00  0.00 0.66  0.34  0.00 0.00  0.00  1.00 0.00  2.00 
Final Sat.:   195 1539     0     0 1138   588     0    0     0  1722    0  2706 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.06 0.06  0.00  0.00 0.15  0.15  0.00 0.00  0.00  0.01 0.00  0.42 
Crit Moves:                        ****                                    ****
Green Time:  29.5 29.5   0.0   0.0 29.5  29.5   0.0  0.0   0.0  82.5  0.0  82.5 
Volume/Cap:  0.26 0.26  0.00  0.00 0.61  0.61  0.00 0.00  0.00  0.02 0.00  0.61 
Delay/Veh:   36.8 36.8   0.0   0.0 42.8  42.8   0.0  0.0   0.0   5.9  0.0  10.7 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  36.8 36.8   0.0   0.0 42.8  42.8   0.0  0.0   0.0   5.9  0.0  10.7 
LOS by Move:    D    D     A     A    D     D     A    A     A     A    A     B 
HCM2kAvgQ:      3    3     0     0    8     8     0    0     0     0    0    13 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #2 Bennet / Evan Hewes Hwy                                         
********************************************************************************
Cycle (sec):         120                Critical Vol./Cap.(X):         0.999
Loss Time (sec):      12                Average Delay (sec/veh):        35.1
Optimal Cycle:       180                Level Of Service:                  D
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted       Protected         Permitted        Permitted 
Rights:           Include          Include          Include          Ignore      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  0  1  0    2  0  0  1  0    1  0  1  1  0    1  0  1  0  2  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       3   14     1    72   37    18    16  154     4     3  110    30 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    4   18     1    93   48    23    21  199     5     4  142    39 
Added Vol:      0    0     0  2542    0   134     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    4   18     1  2635   48   157    21  199     5     4  142    39 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.00 
PHF Volume:     4   19     1  2773   50   165    22  209     5     4  149     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    4   19     1  2773   50   165    22  209     5     4  149     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:    4   19     1  2773   50   165    22  209     5     4  149     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.83 0.97  0.97  0.90 0.87  0.87  0.41 0.93  0.93  0.42 0.98  0.88 
Lanes:       1.00 0.93  0.07  2.00 0.23  0.77  1.00 1.95  0.05  1.00 1.00  2.00 
Final Sat.:  1583 1720   123  3432  384  1264   773 3434    89   793 1862  3344 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.00 0.01  0.01  0.81 0.13  0.13  0.03 0.06  0.06  0.01 0.08  0.00 
Crit Moves:       ****        ****                                   ****      
Green Time:   1.3  1.3   1.3  97.0 98.4  98.4   9.6  9.6   9.6   9.6  9.6   0.0 
Volume/Cap:  0.07 1.00  1.00  1.00 0.16  0.16  0.35 0.76  0.76  0.06 1.00  0.00 
Delay/Veh:   59.2  260 260.4  28.4  2.3   2.3  55.6 65.3  65.3  51.4  129   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  59.2  260 260.4  28.4  2.3   2.3  55.6 65.3  65.3  51.4  129   0.0 
LOS by Move:    E    F     F     C    A     A     E    E     E     D    F     A 
HCM2kAvgQ:      0    2     2    61    1     1     1    6     6     0    7     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #3 Forrester / Evan Hewes Hwy                                      
********************************************************************************
Cycle (sec):         120                Critical Vol./Cap.(X):         0.912
Loss Time (sec):      12                Average Delay (sec/veh):        29.6
Optimal Cycle:       133                Level Of Service:                  C
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected         Permitted      Permit+Prot      Permit+Prot 
Rights:           Include          Include          Include          Include     
Min. Green:     0    0     0     0    0     0     0    0     0     5    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        2  0  0  1  0    0  0  1! 0  0    1  0  2  0  1    1  0  2  1  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      20   99    25    21  124    28    41  175    16    10  106    10 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:   26  128    32    27  160    36    53  226    21    13  137    13 
Added Vol:      0    0     0     0    0     0     0 1606   937     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:   26  128    32    27  160    36    53 1832   958    13  137    13 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:    27  134    34    28  168    38    56 1928  1008    14  144    14 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:   27  134    34    28  168    38    56 1928  1008    14  144    14 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:   27  134    34    28  168    38    56 1928  1008    14  144    14 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.88 0.92  0.92  0.79 0.79  0.79  0.62 0.90  0.81  0.09 0.86  0.86 
Lanes:       2.00 0.80  0.20  0.12 0.72  0.16  1.00 2.00  1.00  1.00 2.74  0.26 
Final Sat.:  3334 1401   354   182 1073   242  1169 3437  1537   166 4454   420 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.01 0.10  0.10  0.16 0.16  0.16  0.05 0.56  0.66  0.08 0.03  0.03 
Crit Moves:  ****                  ****                   ****  ****           
Green Time:   1.0 20.7  20.7  19.6 19.6  19.6  90.3 82.3  82.3  51.6 43.6  43.6 
Volume/Cap:  0.96 0.56  0.56  0.96 0.96  0.96  0.05 0.82  0.96  0.08 0.09  0.09 
Delay/Veh:  210.0 47.8  47.8  95.5 95.5  95.5   3.9 15.8  35.1   0.2 25.1  25.1 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh: 210.0 47.8  47.8  95.5 95.5  95.5   3.9 15.8  35.1   0.2 25.1  25.1 
LOS by Move:    F    D     D     F    F     F     A    B     D     A    C     C 
HCM2kAvgQ:      1    6     6    13   13    13     0   26    36     0    1     1 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #4 Imperial / Adams                                                
********************************************************************************
Cycle (sec):         120                Critical Vol./Cap.(X):         0.874
Loss Time (sec):      16                Average Delay (sec/veh):        46.8
Optimal Cycle:       117                Level Of Service:                  D
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:        Protected        Protected        Protected        Protected  
Rights:           Include          Ignore           Include          Ignore      
Min. Green:     5    0     0     5    0     0     5    0     0     0    5     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        1  0  2  0  1    2  0  3  0  1    2  0  1  1  0    1  0  2  0  2  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:      96  714    94   353  866    65    52  211    76   116  202   337 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:  124  920   121   455 1116    84    67  272    98   150  260   434 
Added Vol:      0    0     0     0    0     0   803  268     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:  124  920   121   455 1116    84   870  540    98   150  260   434 
User Adj:    1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.00  0.95 0.95  0.95  0.95 0.95  0.00 
PHF Volume:   130  969   128   479 1175     0   916  568   103   157  274     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:  130  969   128   479 1175     0   916  568   103   157  274     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  0.00  1.00 1.00  1.00  1.00 1.00  0.00 
FinalVolume:  130  969   128   479 1175     0   916  568   103   157  274     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  0.93 0.93  0.83  0.90 0.89  1.00  0.90 0.91  0.91  0.93 0.93  0.88 
Lanes:       1.00 2.00  1.00  2.00 3.00  1.00  2.00 1.69  0.31  1.00 2.00  2.00 
Final Sat.:  1769 3538  1583  3432 5083  1900  3432 2926   531  1769 3538  3344 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.07 0.27  0.08  0.14 0.23  0.00  0.27 0.19  0.19  0.09 0.08  0.00 
Crit Moves:       ****        ****             ****                  ****      
Green Time:  13.7 37.6  37.6  19.2 43.0   0.0  36.6 32.4  32.4  14.8 10.6   0.0 
Volume/Cap:  0.64 0.87  0.26  0.87 0.64  0.00  0.87 0.72  0.72  0.72 0.87  0.00 
Delay/Veh:   57.8 46.9  31.1  63.8 32.9   0.0  47.8 42.4  42.4  61.6 76.8   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:  57.8 46.9  31.1  63.8 32.9   0.0  47.8 42.4  42.4  61.6 76.8   0.0 
LOS by Move:    E    D     C     E    C     A     D    D     D     E    E     A 
HCM2kAvgQ:      6   21     4    12   14     0    16   11    11     7    8     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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--------------------------------------------------------------------------------
                                 NAF El Centro                                  
--------------------------------------------------------------------------------
                      Level Of Service Computation Report                       
            2000 HCM Operations Method (Future Volume Alternative)              
********************************************************************************
Intersection #6 Forrester / I8 EB Ramps                                         
********************************************************************************
Cycle (sec):         120                Critical Vol./Cap.(X):         0.850
Loss Time (sec):       8                Average Delay (sec/veh):        18.3
Optimal Cycle:        83                Level Of Service:                  B
********************************************************************************
Approach:      North Bound      South Bound       East Bound       West Bound   
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R  
------------|---------------||---------------||---------------||---------------|
Control:         Permitted       Protected        Protected        Protected  
Rights:           Include          Include          Include          Include     
Min. Green:     0    5     0     0    0     0     0    0     0     0    0     0 
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0 
Lanes:        0  0  0  1  0    0  1  0  0  0    0  1  0  0  1    0  0  0  0  0  
------------|---------------||---------------||---------------||---------------|
Volume Module:
Base Vol:       0   17    14   163   33     0    55    0     5     0    0     0 
Growth Adj:  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29  1.29 1.29  1.29 
Initial Bse:    0   22    18   210   43     0    71    0     6     0    0     0 
Added Vol:      0    0     0   937    0     0     0    0     0     0    0     0 
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0 
Initial Fut:    0   22    18  1147   43     0    71    0     6     0    0     0 
User Adj:    1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95 
PHF Volume:     0   23    19  1207   45     0    75    0     7     0    0     0 
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0 
Reduced Vol:    0   23    19  1207   45     0    75    0     7     0    0     0 
PCE Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
MLF Adj:     1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
FinalVolume:    0   23    19  1207   45     0    75    0     7     0    0     0 
------------|---------------||---------------||---------------||---------------|
Saturation Flow Module:
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900 
Adjustment:  1.00 0.89  0.89  0.91 0.91  1.00  0.91 1.00  0.81  1.00 1.00  1.00 
Lanes:       0.00 0.55  0.45  0.96 0.04  0.00  1.00 0.00  1.00  0.00 0.00  0.00 
Final Sat.:     0  931   767  1664   62     0  1722    0  1537     0    0     0 
------------|---------------||---------------||---------------||---------------|
Capacity Analysis Module:
Vol/Sat:     0.00 0.02  0.02  0.73 0.73  0.00  0.04 0.00  0.00  0.00 0.00  0.00 
Crit Moves:       ****        ****             ****                            
Green Time:   0.0  5.0   5.0 101.0  106   0.0   6.0  0.0   6.0   0.0  0.0   0.0 
Volume/Cap:  0.00 0.59  0.59  0.86 0.82  0.00  0.86 0.00  0.09  0.00 0.00  0.00 
Delay/Veh:    0.0 69.4  69.4  11.1  6.7   0.0 111.1  0.0  54.9   0.0  0.0   0.0 
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00 
AdjDel/Veh:   0.0 69.4  69.4  11.1  6.7   0.0 111.1  0.0  54.9   0.0  0.0   0.0 
LOS by Move:    A    E     E     B    A     A     F    A     D     A    A     A 
HCM2kAvgQ:      0    2     2    26    1     0     5    0     0     0    0     0 
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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DEPARTMENT OF THE NAVY 
NAVAL AJR FACILITY ELCENTRO 

1605 3rd STREET BLDG 214 
EL CENTRO, CA 92243 

M. Wayne Donaldson, F.A.I.A 
State Historic Preservation Officer 
Department of Parks and Recreation 
1416 9th Street, Rm. 1442 
Sacramento, CA 94296-0001 

Dear Mr. Donaldson: 

5090 
Ser N45E/1 Q 0 
JUN 11 2012 

This letter initiates consultation with your office 
regarding a proposed Department of the Navy (DoN) undertaking to 
prepare Naval Air Facility (NAF) El Centro for the homebasing of 
the new F-35C Joint Strike Fighter (JSF) at its facilities 
located in Imperial County, California. This consultation 
supports Alternative 1 of the U.S. Navy's Environmental Impact 
Statement (EIS) ~or the homebasing effort. The project Area of 
Potential Effect (APE) , significant findings and compliance 
steps are outlined below. Due to the high-priority status of 
this project, the Navy respectfully requests your office's 
cooperation in expediting this consultation in accordance with 
36 CFR 800.3(g). 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1): 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF). designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
1. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 

2 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrp.tive Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
l. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. 

a. The APE (Enclosure 2) encompasses the entirety of the 
Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources wa·s conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000). No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 
Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3). 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less than 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. NATIVE AMERICAN CONSULTATION. Native American consultation 
is being initiated concurrent with this letter submission. All 
relevant tribes listed below under the "Tribal Consultation 
List" section are being contacted. 

10. REQUEST FOR CONCURRENCE. Based on the results of the 
previous surveys and reports detailed above and the existing 
concurrence by your office on the results of those findings of 
effect, the Navy requests your concurrence with its finding of 
"no historic properties affected" in accordance with 36 CRF 
800.4(d) for the JSF EIS proposed undertaking at NAF El Centro, 
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Imperial County, California. The Navy respectfully requests 
your comments by 30 June 2012. 

If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Sincerely, 

~ 
Captain, U.S. Navy 
Commanding Officer 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reser~ation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACIUTY EL CENTRO 

1605 3rd STREET BLDG 214 
EL CENTRO, CA 92243 

Quechan Tribe of the Fort Yuma 
Indian Reservation 
P.O. Box 1899 
Yuma, AZ. 85366 

Dear Mr. Bathke: 

5090 
Ser N45E/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. ·DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 

.. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 

7 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACILITY EL CENTRO 

1005 3rd STREET BLDG 214 

Cocopah Tribe of Arizona 
14515 South Veterans Drive 
Somerton Az 85350 

Dear Ms. McCormick: 

EL CENTRO, CA 112243 5090 
Ser N45E/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACILITY EL CENTRO 

1805 3rd STREET BLDG 214 
EL CENTRO, CA 92243 

Mr. Edwin Romero, Chairman 
Barona Band of Mission Indians 
1095 Barona Road, Lakeside CA. 92040 

Dear Mr. Romero: 

5090 
Ser N45E/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 

5 



Appendix H H-32 February 2013

5090 
Ser N45E/ 1 9 5 
JUN 11 2012 

b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACILITY EL CENTRO 

1806 3rd STREET BLDG 214 
EL CENTRO, CA 82243 

Ms. Monique La Chapa, Chairperson 
Campo Band of Diegueno Mission Indians 
36190 Curch Road, Campo CA. 91906 

Dear Ms. La Chapa: 

5090 
Ser N4SE/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 

5 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 

7 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACIUTY EL CENTRO 

1110a 3rd STREET BLDG 214 
EL CENTRO, CA 12243 

Mr. Harlan Pinto, Chairman 
Ewiiaapaayp Band of Kumeyaay Indians 
PO Box 2250, 4054 Willows Road 
Alpine Ca 91903 

Dear Mr. Pinto: 

5090 
Ser N45E/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental ·Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findin9s 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking, 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separ~te consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 

2 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 

5 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 

6 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 

7 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACILITY EL CENTRO 

11!05 3rd STREET BLDG 214 
EL CENTRO, CA 02243 

Ms. Gwendolyn Parada, Chairperson 
La Posta Band of Diegueno Mission Indians 
PO Box 1120, Boulevard CA. 91905 

Dear Ms. Parada: 

5090 
Ser N45E/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 

2 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 

5 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 

7 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACIUTY EL CENTRO 

1805 3rd STREET BLDG 214 
EL CENTRO, CA 112243 

Mr. William c. Mesa, Chairman 
Jamul Indian Village 
P.O. Box 612, Jamul CA. 91935 

Dear Mr. Mesa: 

5090 
Ser N45E/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 

2 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 

7 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation 
2005 S. Escondido CA. 92025 

Dear Ms Osuna: 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACILITY EL CENTRO 

1605 3rd STREET BLDG 214 
EL CENTRO, CA 112243 

Mr. Leroy Elloit, Chairperson 
Manzanita Band of Mission Indians 
P.O. Box 1302, Boulevard CA 91905 

Dear Mr. Elloit: 

5090 
Ser N45E/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 

2 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 

7 



Appendix H H-82 February 2013

Enclosures·: 

5090 
Ser N45E/ 1 ~ 5 
JUN 11 201'2 

(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACIUlY EL CENTRO 

11!05 3rd STREET BLDG 214 
EL CENTRO, CA 82243 

Mr. Mark Romero, Chairperson 
Mesa Grande Band of Mission Indians 
P.O. Box 270, Santa Ysabel CA. 92082 

Dear Mr. Romero: 

5090 
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June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 

2 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 

4 



Appendix H H-87 February 2013

5090 
Ser N45E/ 1 Q 5 
JUN 11 201"2 

merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 

5 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 

6 



Appendix H H-89 February 2013

5090 
Ser N45E/ 1 9 5 
JUN 11 2012 

If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACILITY EL CENTRO 

1605 3rd STREET BLDG 214 
EL CENTRO, CA 92243 

Mr. Daniel Tucker, Chairperson 
Sycuan Band of Mission Indians 
5459 Sycuan Road, El Cajon CA. 92019 

Dear Mr. Tucker: 

5090 
Ser N45E/195 
June 11 2012 

Subj : GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 

2 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 

7 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACIUTY EL CENTRO 

1606 3rd STREET BLDG 214 
EL CENTRO, CA 82243 

Mr. Johnny Hernandez, Spokesman 
Santa Ysabel Band of Mission Indians 
P.O. Box 130, Santa Ysabel CA. 92070 

Dear Mr. Hernandez: 

5090 
Ser N4SE/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-3SC Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 

' 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 

2 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 

3 

•' 



Appendix H H-102 February 2013

5090 
Ser N45E/ 1 9 5 
JUN 11 2012 

196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACIUTY EL CENTRO 

1605 3rd STREET BLDG 214 
EL CENTRO, CA 82243 

Mr. Allen E. Lawson, Chairman 
San Pasqua! Band of Diegueno Mission Indians 
P.O. Box 365, Valley Center CA. 92082 

Dear Mr. Lawson: 

5090 
Ser N45E/195 
June 11 2012 

Subj : GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 

6 



Appendix H H-113 February 2013

5090 
Ser N45E/ 1 9 5 
JUN 11 2012 

If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 

7 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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NAVAL AIR FACILITY EL CENTRO 

1805 3rd STREET BLDG 214 
EL CENTRO, CA 92243 

Mr. Bobby Barrett, Chairman 
Viejas Band of Mission Indians 
1 Viejas Grade Road, Alpine CA 91901 
Yuma, AZ. 85366 

Dear Mr. Barrett: 

5090 
Ser N45E/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 

7 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACIUTY EL CENTRO 

1600 3rd STREET BLDG 214 
EL CENTRO, CA 82243 

Ms. Mary Ann Martin, Chairperson 
Sugustine Band of Mission Indians 
P.O. Box 846, Coachella CA. 92236 

Dear Ms. Martin: 

5090 
Ser N45E/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 

2 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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Ms. Mary Resvaloso 

DEPARTMENT OF THE NAVY 
NAVAL AIR FACIUTY EL CENTRO 

1805 3nl STREET BLDG 214 
EL CENTRO, CA 92243 

Torres-Martinez Desert Cahuilla Indian Tribe 
P.O. Box 1160, Thermal CA, 92274 

Dear Ms. Resvaloso: 

5090 
Ser N45E/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
{DoN) undertaking to prepare Naval Air Facility {NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter {JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the U.S. Navy's 
Environmental Impact Statement {EIS) for the homebasing effort. 
The project Area of Potential Effect {APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II {Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

{1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron {FRS) to NAF El Centro, CA. 

{2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron {FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 
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Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 

5 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 

7 
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(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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DEPARTMENT OF THE NAVY 
NAVAL AIR FACIUTY EL CENTRO 

1805 3rd STREET BLDG 214 
EL CENTRO, CA 82243 

Mr. John Hames, Chairperson 
Cabazon Band of Mission Indians 
84-245 Indio Springs Parkway, Indio CA. 92203 

Dear Mr. Hames: 

5090 
Ser N45E/195 
June 11 2012 

Subj: GOVERNMENT-TO-GOVERNMENT CONSULTATION FOR PROPOSED 
HOMBASSING OF JOINT STRIKE FIGHTER AIRCRAFT AT NAVAL AIR 
FACILITY EL CENTRO CA. 

This letter initiates government-to-government consultation 
with your Tribe regarding a proposed Department of the Navy 
(DoN) undertaking to prepare Naval Air Facility (NAF) El Centro 
for the homebasing of the new F-35C Joint Strike Fighter (JSF) 
at its facilities located in Imperial County, California. This 
consultation supports Alternative 1 of the u.s. Navy's 
Environmental Impact Statement (EIS) for the homebasing effort. 
The project Area of Potential Effect (APE), significant findings 
and compliance steps are outlined below. The Navy respectfully 
requests your comments on the proposed federal undertaking. 

1. DESCRIPTION OF UNDERTAKING. 

a. The Navy is preparing an EIS for the purpose of 
analyzing the facility requirements for the introduction of the 
F-35C Lightning II (Joint Strike Fighter - JSF) aircraft on the 
U.S. West Coast. The JSF is a multi-role combat aircraft that 
will eventually replace the F/A-18 A, B, C, and D Hornets. The 
F-35C is the carrier-based variant. The EIS includes two 
Alternatives for homebasing the JSF: 

(1) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAF El Centro, CA. 

(2) 7 F-35C Operational Squadrons and one F-35C Fleet 
Replacement Squadron (FRS) to NAS Lemoore, CA. 

This consultation will address the proposed homebasing actions 
under Alternative 1. Homebasing Alternative 2 is addressed in a 
separate consultation. 
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b. The proposed undertaking (Alternative 1) includes new 
construction and modification of existing facilities at NAF El 
Centro to support the homebasing of the new JSF aircraft. 
Proposed facility construction, upgrade, renovation and/or 
reconfiguration plans include (see Enclosure 1) : 

2. NEW CONSTRUCTION. The proposed undertaking includes the 
construction of 31 buildings and 4,877,000 square feet of 
Aircraft and Vehicle Parking and Roads, listed below: 

Area 1 (see attached map) 
a. Parallel Runway (1,900,000 SF) 
b. Extension of Runway 08/26 (260,000 SF) to create off-set 

threshold for parallel runway configuration 
c. 2 Ordnance Loading Areas (160,000) 
d. 3 Taxiways (150,000 SF) 
e. Power Check Pad with Access Taxiway (112,500 SF) 

Area 2 (see attached map) 
a. Aircraft Parking Apron (1,809,000 SF) with airfield 

lighting, grounding points, and a sunshade for each of 
the 81 parking spaces 

b. Aircraft Access Apron (108,000 SF) to provide access to 
proposed maintenance hangars 

c. One Fleet Replacement Squadron Aircraft Maintenance 
Hangar (71,345 SF) designated as Hangar 10 

d. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 11 

e. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 12 

f. One (94,298 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 13 

g. One (47,149 SF) Operational Squadron Aircraft 
Maintenance Hangar designated as Hangar 14 

h. A (3,000 LF) Flight Line Fence 
i. 130,000 SF of new road (extend 3rd street to D Street) 
j. Parking for Privately Owned Vehicles (440,000 SF) 
k. Air Operations/Air Traffic Control Tower combined with 

an Air Passenger and Cargo Terminal (44,357 SF) 
l. Aircraft and Structural Fire Station (13,537 SF) 
m. Off-Equipment Aircraft Maintenance Facility (85,144 SF) 

2 



Appendix H H-141 February 2013

5090 
Ser N45Ef.1 Q 5 
JUN 11 2012 

Area 3 (see attached map) 
a. Youth Center (5,670 SF) 
b. Indoor Physical Fitness Center (23,050 SF) 
c. One (73,840 SF) Bachelor Enlisted Quarters #1 
d. One (73,840 SF) Bachelor Enlisted Quarters #2 
e. One (73,840 SF) Bachelor Enlisted Quarters #3 
f. One (71,000 SF) Bachelor Enlisted Quarters #4 
g. Family Services Center (7,185 SF) 
h. Enlisted Dining Facility (22,948 SF) 
i. Base Administrative Facility (4,500 SF) 
j. Naval Criminal Investigative Service/Regional Naval 

Legal Services Facility (1200 SF) 
k. Weapons School (23,439 SF) 
1. Academic Training Center (86,934 SF) 
m. Pilot Fit Facility (4,100 SF) 
n. Wing Administrative Facility (3,300 SF) 
o. Communications Security Facility (2,500 SF) 

Area 4 (see attached map) 
a. Medical and Dental Facility (99,800 SF) 
b. Child Development Center (20,502 SF) 
c. Hazardous Material Storage (2,000 SF) 
d. Supply Warehouse/Supply Administration (62,400 SF) 
e. Wastewater Treatment Facility (130,680 SF) 

Area 5 (see attached map) 
a. Ordnance Operations Facility (15,450 SF) 
b. Ordnance Storage Facility (40,177 SF) 

3. DEMOLITION OF BUILDINGS. The proposed undertaking includes 
demolition of the following structures and facilities as a 
result of constructing the aircraft parking apron and parallel 
runway: 433 and 436 (due to hangar construction), 111, 113, 
120, 126, 136, 137, 139, 142, 145, 157, 160, 163, 164, 165, 184, 
185, 193, 194, 195, 400, 402, 406, 440, 446, and 459. 

4. RELOCATION OF BUILDINGS. The proposed undertaking includes 
the relocation of existing ordnance operations and storage 
area(s) to accommodate the new Parallel Runway. Facilities that 
would be relocated would include 121A, 121B, 121C, 121D, 121E, 
149, 151, 152, 182, 176, 150, 119, 183, 167, 171, and 198. 
Existing ordnance operations and storage area(s) would be de
certified and abandoned in place. The proposed undertaking 
includes the relocation of existing power check pads (facilities 
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196 and 199) to accommodate the new Parallel Runway. The 
proposed undertaking also includes the relocation of existing 
Aircraft and Structural Fire Station to accommodate the Combined 
Air Ops/Air Traffic Control Tower and the Air Passenger and Air 
Cargo Terminal. 

5. ACQUISITION OF LAND. Relocation of the ordnance operations 
and storage area would require acquisition of approximately 39 
acres for explosive safety quantity-distance arcs. Construction 
of the new parallel runway would also require the acquisition of 
approximately 750 acres (either in fee simple or easements) for 
height restriction areas and clear zones. 

6. PROJECT APE. The APE (Enclosure 2) encompasses the entirety 
of the Main Installation at NAF El Centro. Besides having seen 
extensive agricultural use since the early 20th century, all 
unimproved portions of the APE have been mechanically graded as 
part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts 
preserved within the APE boundaries. The boundaries of the APE 
account for a 30-meter buffer around the project area, which 
makes provisions for equipment transport and construction lay
down areas. Where it is practical, lay-down areas would be 
located on existing paved features. The vertical depth of 
disturbance for the proposed undertaking, including any 
underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

7. IDENTIFICATION OF HISTORIC PROPERTIES. 

a. Archaeological Inventory. An intensive archaeological 
survey of the Main Installation was conducted in 1994. The 
results of that survey, which resulted in the identification of 
archaeological sites, were presented as part of the 1994 
Historical and Archaeological Resources Protection Plan (HARP), 
Naval Air Facility, El Centro, Imperial County, California, 
prepared by Rebecca M. Apple, Stephen Van Wormer, James Newland, 
and James H. Cleland of KEA Inc. The HARP concluded that there 
were no prehistoric archaeological resources present that 
possessed integrity to demonstrate sufficient significance to 
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merit listing on the National Register of Historic Places. The 
HARP also documented two historical archaeological sites that 
required additional testing and evaluation. The sites were 
tested and determined to lack sufficient integrity to 
demonstrate sufficient significance to merit listing on the 
National Register of Historic Places. 

b. Buildings Inventory Pre-1946. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of pre-1946 built resources was conducted in 
1994 on the Main Installation. The results of that survey were 
presented as part of the 1994 HARP. The HARP concluded that 
none of the pre-1946 built resources (structures, buildings, or 
objects) possessed sufficient significance to merit listing on 
the National Register of Historic Places. 

c. Buildings Inventory Cold War Era. Previous to this 
consultation effort, in compliance with 36 CFR 800.4(a) and (b), 
a complete survey of Cold War-era built resources was conducted 
in 2004 by JRP Historical Associates. The results of that 
survey were presented as part of the 2004 Inventory and 
Evaluation of National Register of Historic Places Eligibility 
for Cold War-era Buildings and Structures, Naval Air Facility El 
Centro. The report evaluated the potential eligibility of 
properties in the context of the California Historic Military 
Buildings and Structures Inventory (JRP 2000) . No buildings, 
structures, or objects were determined eligible for listing on 
the National Register of Historic Places. 

8. FINDINGS. 

a. The Navy presented the findings of the 1994 Main 
Installation archaeological survey and the HARP to SHPO in 1995. 
The Navy determined at that time that there were no 
archaeological or historic built environment resources present 
on the Main Installation at NAF El Centro. The Navy consulted 
on the findings of these documents with your office in 1995 
(USN950524A), 1996 (USN961025B), and 1997 (USN970328B) . The 

Navy received concurrence on the determination of no historic 
properties present in letters from your office in 1996 and 1997 
(enclosure 3) . 
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b. The findings of the base wide survey of pre-1946 
historic built resources (HARP 1994) was that no historic built 
resources are present on the Main Installation at NAF El Centro. 
The Navy consulted on the findings of these documents with your 
office in 1995 (USN950524A) . The Navy received concurrence on 
the determination of no historic properties present in a letter 
from your office in dated 10 October 1995 (enclosure 3). The 
findings of the 2004 base wide Cold War-era survey and 
evaluation were provided to your office in 2007. The Navy 
received concurrence from your office on a finding of "no 
historic properties affected" in a Cold War-era context in a 
letter (enclosure 3) dated 6 June 2007 (USN070305A). For Cold 
War-era buildings at NAF El Centro, previous analyses (HARP 
1994; JRP 2004) did not identify any historic context(s) at NAF 
El Centro that could provide Cold War-era buildings with 
"exceptional significance" necessary for eligibility under NRHP 
Criterion G for structures and buildings less tnan 50 years old. 
For Cold War-era buildings that have recently turned fifty years 
old, nothing about the historic context has changed at NAF El 
Centro since certain buildings turned fifty years old. In 
summary, the Navy has determined that the Cold War-era buildings 
at NAF El Centro do not meet the criteria for eligibility for 
listing on the National Register of Historic Places. 

c. Based on the results of previous inventories, surveys, 
.and evaluations, and the outcomes of various consultations with 
your office detailed above, the Navy has determined that there 
are no historic properties present within the proposed project 
APE. 

9. REQUEST FOR COMMENT. Based on the results of the previous 
surveys and reports detailed above and the existing concurrence 
by your office on the results of those findings of effect, the 
Navy requests your concurrence with its finding of "no historic 
properties affected" in accordance with 36 CRF.B00.4(d) for the 
JSF EIS proposed undertaking at NAF El Centro, Imperial County, 
California. The Navy respectfully requests your comments by 30 
June 2012. 
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If you have any questions or need additional information, please 
contact George Herbst, Archaeologist or David Sproul, Historian 
(contact information under "copy to" section below) . 

Captain, U.S. Navy 
Commanding Officer 

7 



Appendix H H-146 February 2013

Enclosures·: 

5090 
Ser N45E/ 1 ~ 5 
JUN 11 201'2 

(1)Conceptual construction and demolition package (Areas 1-5) 
(2)Figure 1: APE Map 
(3)Consultation Record 

Copy to: 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-3146 
Email: george.herbst®navy.mil 

David Sproul, Historian 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA. 92132-5190 
Phone: 619-532-2819 
Email: david.sproul®navy.mil 

Tribal Consultation List: 
Quechan Tribe of the Fort Yuma Indian Reservation 
Cocopah Tribe of Arizona 
Barona Group of Capitan Grande Band of Mission Indians of the 
Barona Reservation 
Campo Band of Diegueno Mission Indians of the Campo Reservation 
Ewiiaapaayp Band of Kumeyaay Indians 
La Posta Band of Diegueno Mission of the La Posta Reservation 
Jamul Indian Village of California 
Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit 
Reservation of California 
Manzanita Band of Mission Indians of the Manzanita Reservation 
Mesa Grande Band of Diegueno Mission Indians of the Mesa Grande 
Reservation 
Sycuan Band of the Kumeyaay Nation 
Santa Ysabel Band of Diegueno Mission Indians of the Santa 
Ysabel Reservation 
San Pasqual Band of Diegueno Mission Indians 
Viejas Group of Capitan Grande Band of Mission Indians of the 
Viejas Reservation 
Augustine Band of Mission Indians of the Augustine Reservation 
Torres-Martinez Desert Cahuilla Indians 
Cabazon Band of Mission Indians 
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D. Jones 
Captain, U.S. Navy 
Commanding Officer 
Naval Air Facility El Centro 
1605 3rct Street BLDG. 214 
El Centro, CA 92243 

THE COCOPAH INDIAN TRIBE 
Cultural Resource Department 

14515 South Veterans Drive 
Somerton, Arizona 85350 
Telephone (928) 627-4849 

Cell (928) 503-2291 
Fax (928) 627-3173 

July 11, 2012 

RE: Request for Comments for the Proposed Hombassing of Joint Strike Fighter Aircraft 
at Naval Air Facility El Centro, CA 

Dear Mr. Jones: 

The Cultural Resources Department of the Cocopah Indian Tribe appreciates your 
consultation efforts on this project. We are pleased that you contacted this department on 
this cultural resource issue for the purpose of solicitation of our input and to address our 
concerns on this matter. We concur with the determinations made on this project. At this 
time we wish to make no further comments on the project, 

If you have any questions or need additional information please feel free to contact 
the Cultural Resource Department. We will be happy to assist you with any future 
concerns or questions. 

Cultural Resource Manager 
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Alternative 2 – NAS Lemoore Homebasing 
Cultural & Traditional Resources Correspondence 
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DEPARTMENT OF THE NAVY 
NAVAL AIR STATION LEMOORE 

700 AVENGER AVENUE 
 LEMOORE CA 93246-5001 IN REPLY REFER TO: 
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April 5, 2012 

 
M. Wayne Donaldson, F.A.I.A 
State Historic Preservation Officer 
Department of Parks and Recreation 
1416 9th Street, Rm. 1442 
Sacramento, CA  94296-0001 
 
Dear Mr. Donaldson: 
 
SUBJECT:  PROPOSED HOMEBASING OF THE F-35C (Alternative 2) 
 
This letter initiates consultation with your office regarding a proposed Department of Navy 
(DoN) undertaking to prepare Naval Air Station (NAS) Lemoore, for the homebasing of the new 
F-35C Joint Strike Fighter (JSF) at its facilities located in Kings County, California. This 
consultation supports Alternative 2 of the U.S. Navy’s Environmental Impact Statement for the 
homebasing effort. The project APE, significance findings and compliance steps are outlined 
below. Due to the high-priority status of this project, the Navy respectfully requests your office’s 
cooperation in expediting this consultation in accordance with to 36 CFR 800.3(g).  
 
 
DESCRIPTION OF UNDERTAKING 
  
The Navy is preparing an Environmental Impact Statement EIS for the purpose of analyzing the 
facility requirements for the introduction of the F-35C Lightning II (Joint Strike Fighter – JSF) 
aircraft on the U.S. West Coast. The JSF is a multi-role combat aircraft that will eventually 
replace the F/A-18 A, B, C, and D Hornets. The F-35C is the carrier-based variant. The JSF EIS 
includes two facilities studies alternatives: 
  

1) 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron (FRS) to 
NAF El  
Centro, CA 
  
2) 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron (FRS) to 
NAS Lemoore, CA.  

 
This consultation will address the proposed actions under Alternative 2. Alternative 1 will be 
addressed in a separate consultation effort.  The undertaking (Alternative 2) proposes new 
construction and modification of existing facilities at NAS Lemoore to support the homebasing 
of the new JSF aircraft. Facility construction, upgrade, renovation and/or reconfiguration plans 
include (see Figures 1 and 2 for asset locations): 
 
  

Appendix H H-149 February 2013



 a. Fleet Replacement Squadron (FRS) Aircraft Maintenance Hangar - One (1)  
     Type I modified module – 71,344 SF. 
 
 b. Aircraft Maintenance Hangar – Addition to existing Hangar 3 – 43,595 SF 
  
 c. Aircraft Maintenance Hangar – Addition to existing Hangar 5 – 47,556 SF 
 
 d. Aircraft Parking Apron – 758,400 SF 
 
 e. Connector Taxiway to 32-R Taxiway – 133,350 SF 
 
 f. New Apron Access Taxiway – 37,500 SF. 
 
 g. New Hangar Access Apron – 21,000 SF. 
                
 h. Pilot Fit Facility – 4,100 SF 
  
 i. POV Parking (Satellite) – 270,000 SF (30,000 SY)1 
 
 j. Academic Training Center (ATC) Addition to Building 43 (Phase I) – 34,000 SF 
 
 k. COMSEC Facility Addition to Building 140 – 3,800 SF 
 
 l. Academic Training Center (ATC) Addition to Building 43 (Phase II) – 28,503 SF 
 
 m. Academic Training Center (ATC) Renovate Building 43 (Phase II) – 9,806 SF 
 
 n. Centralized Engine Repair Facility (CERF) Addition to Building 170 – 20,500 SF 
 
 o. CERF Covered Storage – 11,000 SF 
 
 p. New Bachelor Enlisted Quarters (BEQs) (Figure 2) – 79,520 SF 
 
New Facilities Construction 
 
The proposed introduction of the F-35C at NAS Lemoore would require the construction of a 
new hangar, taxiway extension, aircraft parking/apron access, Academic Training Center/Pilot 
Fit Facility (ATC Phase I), POV parking area and new Bachelor Enlisted Quarters (BEQ). The 
majority of proposed new facilities construction would be contained in the airfield area. One new 
BEQ would be constructed in the administration area to the south of the airfield. All new 
facilities construction, except for ATC Phase I, which would require the demolition of existing 
buildings, would take place on unimproved portions of lands adjacent to existing facilities. 
Excavation in preparation for construction of new facilities and paved features is not expected to 
exceed 2 meters (approximately 6 ft.).  
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Addition to Existing Hangers and Support Facilities 
The proposed introduction of the F-35C at NAS Lemoore would also require additions to 
Hangars 3 and 5, Building 43 (ATC Phase II), POV Parking, Building 140 (Communications 
Security (COMSEC) reconfiguration and Building 170 (Centralized Engine Repair Facility 
(CERF) including covered storage. 
 
PROJECT APE 
The APE (Figures 1 and 2) encompasses approximately 217 acres, 129 of which constitute built-
environment, the remaining 88 acres being unimproved, graded portions of land adjacent to 
existing facilities. The majority of the APE (201 acres) is located in the airfield area of the 
installation. The proposed construction of a new BEQ, however, is located in the administration 
area to the south of the airfield. Six potential locations (Sites A-F) have been identified for the 
proposed BEQ construction, with Site A being the preferred location. Each proposed BEQ 
location is part of the NAS Lemoore Facilities Management Department base development plan. 
The reviewer will also note that four existing baseball fields are located in Sites C and D.  
 
Besides having seen extensive agricultural use since the early 20th century, all unimproved 
portions of the APE have been mechanically graded as part of the overall development of the 
installation. Consequently, there are no undisturbed native soil contexts preserved within the 
APE boundaries.  
 
The boundaries of the APE account for a 30 meter buffer around the project area, which makes 
provisions for equipment transport and construction lay-down areas. Where it is practical, lay-
down areas will be located on existing paved features. The vertical depth of disturbance for the 
proposed undertaking, including any underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 
 
IDENTIFICATION OF HISTORIC PROPERTIES 
A cultural resources records search carried out in March 2010 by the Southern San Joaquin 
Valley Information Center indicated 12 cultural resource studies have been conducted within a 
one mile radius of the project area. The record search identified seven recorded archaeological 
sites within that area – P-16-000053, 00118, 000134, 000135, 000136, 000199, 000200 – none of 
which are listed or eligible for listing in the National Register of Historic Places, or the 
California Historic Resource Inventory. Additionally, the records search found that the Southern 
Pacific Railroad Grade was determined not eligible for listing on the National Register of 
Historic Places.  
 
Archaeological Inventory 
Extended Phase I archaeological investigation for the proposed undertaking was carried out on 
22-23 February and 14-15 March 2012 by NAVFAC SW Cultural Resources Program staff 
members led by George Herbst. The extended investigation consisted of systematic pedestrian 
survey and subsurface probing via shovel test pits (STPs).  
 
The survey was conducted in 15-20 meter-spaced parallel transects oriented north/south in the 
unimproved portions of the APE. Ground cover throughout the airfield portions consisted of low-
cut, non-native Brome grass, which allowed for only approximately 50% visibility. Extensive 
rodent burrowing offered additional opportunity to inspect the ground for changes in soil color 
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and composition as well as artifact content. Ground cover in the administration area consisted of 
landscaped lawns (Sites A-B and E-F) and Baseball fields (Sites C-D). 
 
No cultural deposits were observed within the APE. However, one isolate, which consisted of a 
lithic multi-tool, was recorded in the north easternmost corner of the APE. To determine the 
archaeological context, five STPs were excavated centrally around the isolate location in 2 meter 
intervals to a sterile depth of 25 cm. No subsurface archaeological deposits were encountered 
and subsurface probing indicated the surrounding soil matrix consisted of transported fill. 
 
Buildings Inventory  
In compliance with 36 CFR 800.4(a) and (b), Navy has identified and surveyed possible historic 
structures and buildings inside the APE in an effort to identify all historic properties present. 
Consistent with 36 CFR 800.4(c)(1), Navy has evaluated the properties inside the APE and has 
determined that Hangars 1, 2, and 4 are not significant and are not eligible for listing on the 
National Register of Historic Places. Based on existing cultural resources reports, known Cold 
War-era historic contexts for NAS Lemoore, a recent photographic records survey, and analysis 
of property records, Navy has applied the National Register criteria (36 CFR part63) to the 
properties identified within the APE  that have not been previously evaluated for National 
Register eligibility. Navy has determined that Buildings 43, 140, 170, 270, and 330 do not 
possess historic significance sufficient to qualify them for eligibility for listing on the National 
Register. The attached DPR 523 forms provide historic context, significance evaluation, and a 
detailed determination of eligibility under NRHP Criteria A, B, C, and D. In summary, the Navy 
has determined that Buildings 43, 140, 170, 270, and 330 do not meet the criteria for eligibility 
required for listing on the National Register. 
                              
FINDINGS 
The extended Phase I archaeological inventory did not identify historic properties within the 
APE. The isolate recorded within the APE lacks archaeological context, and its current location 
is most likely the result of non-natural mechanical transport. Furthermore, based on land use 
since the early 20th century and the geomorphology of the vicinity, encountering archaeological 
deposits within 2-4 meters of the surface represents a very low probability (see Milliken and 
Young’s 2000  report – Surface Reconnaissance, Geomorphological Analysis, and Reassessment 
of Archaeological Sensitivity Zones at Naval Air Station, Lemoore. Report on file at NAS 
Lemoore). 
 
Built in 1959 and commissioned in 1961, Buildings 140, 170, 270, and 330 have only recently 
turned fifty years of age. Built in 1981, Building 43 has not reached 50 years of age but falls 
inside the potential period of Cold War-era significance. Previous analyses, specifically the 1997 
Historic and Archeological Resources Protection (HARP) Plan, did not identify any historic 
context(s) at NAS Lemoore that could provide Buildings 43, 140, 170, 270, and 330 with 
“exceptional significance” necessary for eligibility under NRHP Criterion G for structures and 
buildings less than 50 years old.  Nothing about the historic context has changed at NAS 
Lemoore since Buildings 140, 170, 270, and 330 turned fifty years old, and nothing researched 
for this evaluation of Buildings 43, 140, 170, 270, and 330 produced information that would 
demonstrate “exceptional significance” and lead to a determination of eligibility under Cold 
War-era themes. The attached DPR 523 forms provide historic context, significance evaluation, 
and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In summary, the 
Navy has determined that Buildings 43, 140, 170, 270, and 330 do not meet the criteria for 

Appendix H H-152 February 2013



Appendix H H-153 February 2013



Picayune Rancheria Chukchansi Indians 
46575 Road 417 #A 
Coarsegold, California 93614 
Phone: (559) 683-6633 
Fax: (559) 683-0599 
 
Tachi-Yokut Tribe-Santa Rosa Rancheria 
P.O. Box 8 
16835 Alkali Dr. 
Lemoore, CA 93245 
Phone: (559) 924-1278 x4066 
Fax: (559) 924-3583 
 
Cold Springs Rancheria Tribe 
P.O. Box 209  
Tollhouse, CA. 93667 
Phone: (559) 855-5043  
Fax: (559) 855-4445 
 
 
 
Big Sandy Rancheria of Mono Indians 
37387 Auberry Mission Road 
Auberry, CA 93602 
Phone: (559) 855-4003 
Fax: (559) 855-4640 
 
Table Mountain Rancheria Tribe 
23736 Sky Harbour Rd 
Friant, CA 93626 
Phone: (559) 822-2587 
 
Tule River Indian Tribe 
340 North Reservation Road 
Porterville, CA 93257 
Phone: (559) 781-4271 
 
North Fork Rancheria Tribal Office  
P.O. Box 929  
North Fork, CA 93643 
Phone: (559) 877-2461  
Fax: (559) 877-2467 
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Archaeological Resources Survey Report: 
 
Cultural Resources Investigations for the U.S. Navy F-35C Home-Basing Environmental Impact Statement, 
NAS Lemoore, Kings County, California 
 
George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-3146 
Email: george.herbst@navy.mil 
 

David Sproul, Historian 
Environmental Core, NAVFACSW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-2819 
Email: david.sproul@navy.mil

 
 
I.  Project Description 
 
This cultural resources investigation supports Alternative 2 of the U.S. Navy F-35C West Coast Homebasing 
Environmental Impact Statement (EIS), which is to base the new F-35C Joint Strike Fighter (JSF) at Naval Air 
Station (NAS) Lemoore, Kings County, California. Alternative 2 will require the modification of existing facilities 
as well as the construction of new facilities to store and maintain the new aircraft, support operations and 
house additional Navy personnel.  
 
These investigations were carried out in February and March 2012, and included an archaeological inventory of 
approximately 70 acres of undeveloped lands located on NAS Lemoore and a building survey and evaluation of 
existing installation facilities. This letter report will provide: 1) a description of the project area, 2) a cultural 
resources records search, 3) description of field investigations and results and 4) recommendations for 
determination of effect relevant to Section 106 of the National Historic Preservation Act and in accordance 
with 36 CFR 800.  
 
II.  Project Area/APE 
 
NAS Lemoore comprises two main operational areas. These include the base administration and housing area 
to the south and the airfield and supporting facilities to the north (Figure 1 inset). The project area 
corresponds to the area of potential effect (APE) as defined by the JSF EIS undertaking. The APE (Figures 1 and 
2) encompasses approximately 217 acres, 129 of which constitute built-environment, the remaining 88 acres 
being unimproved, graded portions of land between and adjacent to existing facilities. The majority of the APE 
(201 acres) is located in the airfield area of the installation. The remaining APE is located in the administration 
area to the south of the airfield where six potential locations (Sites A-F) have been identified for the proposed 
construction of a new bachelor enlisted quarters (BEQ) facility. 
 
Besides having seen extensive agricultural use since the early 20th century, all unimproved portions of the 
project area/APE have been mechanically graded as part of the overall development of the installation. 
Consequently, there are no undisturbed native soil contexts preserved within the APE boundaries.  
 
III.  Cultural Resources Records Search 
 
A cultural resources records search carried out in March 2010 by the Southern San Joaquin Valley Information 
Center indicated 12 cultural resource studies have been conducted within a one mile radius of the project 
area. The record search identified seven recorded archaeological sites within that area – P-16-000053, 00118, 
000134, 000135, 000136, 000199, 000200 – none of which are listed or eligible for listing in the National 
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Register of Historic Places, or the California Historic Resource Inventory. Additionally, the records search found 
that the Southern Pacific Railroad Grade was determined not eligible for listing on the National Register of 
Historic Places.  
 
IV.  Field Investigation 
 
Extended Phase I archaeological inventory and buildings inventory and evaluation was conducted by Naval 
Facilities Engineering Command, Southwest (NAVFAC SW) Environmental Core for the purposes of identifying 
National Register-eligible historic properties within the project APE.  
 
Archaeological Inventory 
Extended Phase I archaeological investigation was carried out on 22-23 February and 14-15 March 2012 by 
NAVFAC SW Cultural Resources Program staff members led by George Herbst. The extended investigation 
consisted of systematic pedestrian survey and subsurface probing via shovel test pits (STPs).  
 
The survey was conducted in 15-20 meter-spaced parallel transects oriented north/south in the unimproved 
portions of the project area. Ground cover throughout the airfield portions consisted of low-cut, non-native 
Brome grass, which allowed for only approximately 50% visibility. Extensive rodent burrowing, however, 
offered additional opportunity to inspect the ground for changes in soil color and composition as well as 
artifact content. Ground cover in the administration area consisted of landscaped lawns (Sites A-B and E-F) and 
Baseball fields (Sites C-D) between and adjacent to existing BEQs. Thick manicured grass in this area offered 0-
5% visibility.  
 
Buildings Inventory  
In compliance with 36 CFR 800.4(a) and (b), Navy has identified and surveyed possible historic structures and 
buildings inside the APE in an effort to identify all historic properties present. Consistent with 36 CFR 
800.4(c)(1), Navy has evaluated the properties inside the APE and has determined that Hangars 1, 2, and 4 are 
not significant and are not eligible for listing on the National Register of Historic Places. Based on existing 
cultural resources reports, known Cold War-era historic contexts for NAS Lemoore, a recent photographic 
records survey, and analysis of property records, Navy has applied the National Register criteria (36 CFR 
part63) to the properties identified within the APE  that have not been previously evaluated for National 
Register eligibility. Navy has determined that Buildings 43, 140, 170, 270, and 330 do not possess historic 
significance sufficient to qualify them for eligibility for listing on the National Register.                                  
 
V.  Results of Field Investigation 
 
Below are the results and observations of the extended Phase I archaeological inventory and buildings 
inventory and evaluation. 
 
Archaeological Inventory Results 
No cultural deposits were encountered in the APE. However, one isolate, which consisted of a lithic multi-tool, 
was recorded in the north easternmost corner of the APE. To determine the archaeological context, five STPs 
were excavated centrally around the isolate location in 2 meter intervals to a sterile depth of 25 cm. No 
subsurface archaeological deposits were encountered and subsurface probing indicated the surrounding soil 
matrix consisted of transported fill. Thus, the isolate recorded within the APE lacks archaeological context, and 
its current location is most likely the result of non-natural mechanical transport. Furthermore, based on land 
use since the early 20th century and the geomorphology of the vicinity, encountering archaeological deposits 
within 2-4 meters of the surface represents a very low probability (see Milliken and Young’s 2000  
report – Surface Reconnaissance, Geomorphological Analysis, and Reassessment of Archaeological Sensitivity 
Zones at Naval Air Station, Lemoore. Report on file at NAS Lemoore). 
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Buildings Inventory and Evaluation Results 
Built in 1959 and commissioned in 1961, Buildings 140, 170, 270, and 330 have only recently turned fifty years 
of age. Built in 1981, Building 43 has not reached 50 years of age but falls inside the potential period of Cold 
War-era significance. Previous analyses, specifically the 1997 Historic and Archeological Resources Protection 
(HARP) Plan, did not identify any historic context(s) at NAS Lemoore that could provide Buildings 43, 140, 170, 
270, and 330 with “exceptional significance” necessary for eligibility under NRHP Criterion G for structures and 
buildings less than 50 years old.  Nothing about the historic context has changed at NAS Lemoore since 
Buildings 140, 170, 270, and 330 turned fifty years old, and nothing researched for this evaluation of Buildings 
43, 140, 170, 270, and 330 produced information that would demonstrate “exceptional significance” and lead 
to a determination of eligibility under Cold War-era themes. The attached DPR 523 forms provide historic 
context, significance evaluation, and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. 
In summary, the Navy has determined that Buildings 43, 140, 170, 270, and 330 do not meet the criteria for 
eligibility required for listing on the National Register. Therefore, the Navy has determined that no historic 
properties are present within the APE. 
 
VI.  Recommendations 
 
Based on the results of the records search and field investigations, no eligible properties are present within the 
APE and no further evaluation is necessary. It is recommended that the Navy seek CASHPO concurrence on a 
finding of “no historic properties affected” in accordance with 36 CFR 800.4(d).  

Appendix H H-160 February 2013



 
P1.  Other Identifier: Building 270 (Hangar 3), Building 330 (Hangar 5) 

*P2.  Location:   Not for Publication     Unrestricted *a. County: Alameda 
and (P2b and P2c or P2d.  Attach a Location Map as necessary.) 

    *b.  USGS 7.5' Quad:  Vanguard   Date: 2009 T  ; R  ;  ¼ of  ¼ of Sec  ; M.D.B.M. 
 c.  Address:  270 Reeves Blvd. City:  Lemoore Zip: 93246  
 d.  UTM:  Zone:  10 ;   mE/   mN (G.P.S.)  

e. Other Locational Data:  (e.g., parcel #, directions to resource, elevation, etc., as appropriate) Elevation:  
 On Naval Air Station Lemoore   

 
*P3a.  Description: (Describe resource and its major elements.  Include design, materials, condition, alterations, size, setting, and boundaries)   
 
Hangars 3 and 5 (Buildings 270 and 330) have been grouped on this form because of their similar construction.  
These are large rectangular buildings measuring 125,790 (Building 270) and 78,420 square feet (Building 330). They 
are mixed CMU and metal sheet construction built on poured concrete pad foundations.  They have flat sheet metal 
roofs with no gables, supported by utilitarian steel girders. (See Continuation Sheet) 
 

*P3b.  Resource Attributes: (List attributes and codes)  HP 34 (Military Property) 
P5b.  Description of Photo: (View, 
date, accession #)  Photograph 1: 
Building 270, camera facing east, 
March 15, 2012. 
 

*P6.  Date Constructed/Age and 
Sources: Historic  
Prehistoric Both 

 

1961, 1970, US Navy Building 
Records 

*P7.  Owner and Address:   
Navy Region Southwest 
945 Harbor Dr. 

 
San Diego, CA 92132 

*P8.  Recorded by:  (Name, 
affiliation, and address)   

 

Dr. David K. Sproul, Naval 
Facilities Engineering Command 
SW, 1220 Pacific Highway, San 
Diego, CA 921328 

*P9.  Date Recorded:  
 

03/15/2012 

*P10.  Survey Type: (Describe)  

 
Intensive 

*P11.  Report Citation: (Cite survey report and other sources, or enter "none.")  

*Attachments: NONE  Location Map  Sketch Map  Continuation Sheet  Building, Structure, and Object Record 
Archaeological Record  District Record  Linear Feature Record  Milling Station Record  Rock Art Record 
Artifact Record  Photograph Record   Other (List):  

Far Western Anthropological Research Group, “Historic 
and Archeological Resources Protection Plan, NAS Lemoore” 1997; SWCA, “Integrated Cultural Resources Management Plan, 
NAS Lemoore” 2011. 

DPR 523A (1/95) *Required information

 
 
P5a.  Photo or Drawing  (Photo required for buildings, structures, and objects.) 
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B1. Historic Name: Hangars 3 and 5 
B2. Common Name: Hangars 3 and 5 
B3. Original Use:  Aircraft storage and maintenance 
B4.  Present Use:  Aircraft storage and maintenance 

*B5. Architectural Style:  Utilitarian / Aircraft Hangar 
*B6. Construction History: (Construction date, alterations, and date of alterations) 1961, 1970 
 

*B7. Moved? No Yes Unknown Date:  Original Location:  
*B8. Related Features:   
 
B9a.  Architect:  Unknown                                                     b.  Builder:  Unknown 

* B10. Significance:    Theme:     Area:   
Period of Significance:   Property Type:   Applicable Criteria:   
(Discuss importance in terms of historical or architectural context as defined by theme, period, and geographic scope.  Also address integrity.)   

 
Hangars 3 and 5 (Buildings 270 and 330) are not eligible for listing in the National Register of Historic Places 
(NRHP) or the California Register of Historic Resources (CRHR) because they do not possess historic significance 
under the NRHP or CRHR criteria.   
 
Historic Context 
 
The Navy began searching central California for land with congestion-free air space to build a master jet air station 
for the 12th Naval Air District in 1954. The U.S. Congress appropriated the funds to acquire the land for a new naval 
air station in 1957, and by early 1958 the Navy obtained most of the land and flight easements for NAS Lemoore. 
The Navy chose the area because of its central location, good weather for flying, relatively inexpensive land, and 
nearby accommodations. Acquisition of lands included the purchase (for $148,000) of the 1,440-acre Lemoore Army 
Air Field established west of Lemoore during World War II from the City of Lemoore. Purchase plans from private 
landowners included more than 19,000 acres, with flight easements on an additional 12,000 aces. The 12th Naval Air 
District merged with the 11th District in 1977 (HARP: 41-42; ICRMP: 48-49). (See Continuation Sheet) 
 
B11. Additional Resource Attributes: (List attributes and codes)  

*B12. References: Final Activity Overview Plan (AOP) September 2005; Far Western Anthropological, “Historic and 
Archeological Resources Protection Plan” 1997; SWCA Environmental, “Integrated Cultural Resources Management Plan 
(ICRMP)” 2011; see also footnotes. 

 
B13. Remarks:   
 

*B14. Evaluator:  D. Sproul 
*Date of Evaluation:  March 2012 

(This space reserved for official comments.) 
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*P3a.  Description (cont.): 
 
Hangar 3 (Building 270) was constructed in 1961. Hangar 5 (Building 330) was constructed in 1970. Hangars 3 and 5 
(Buildings 270 and 330) include attached CMU office space at the rear of each structure.  Fenestration throughout 
each building includes metal-sash industrial single-paneled windows. Doors are a mix of single and double metal 
personnel doors with one shed roof overhang located on the rear in addition to a set of utility doors and single metal 
personnel doors along the non-primary elevations. Hangar doors are metal, mechanical sliding doors with no 
windows. The elevations and footprints for each building are nearly identical. There are no features of design or 
appearance that stand out or deviate from the traditional military utilitarian styling of other early-1960s naval air 
station facilities. 
 
B10. Significance (cont.): 
 
Commissioned in 1961, NAS Lemoore is the newest and one of the largest air stations in the Navy. One of the 
installations under NAVFAC SW, NAS Lemoore serves as the home base to the Navy’s Commander Strike Fighter 
Wing, Pacific. The station has an airfield with two offset, parallel runways; storage for ammunition, fuels, and 
consumables; shops for aircraft and vehicle maintenance and overhaul; shops for buildings and grounds maintenance; 
training schools; hospital and medical/dental clinics; administrative offices; bachelor quarters; family housing; and 
morale, welfare, and recreational facilities. The two runways are each 13,502 feet long and 200 feet wide.  

Hangars 3 and 5 (Buildings 270 and 330) were constructed to facilitate NAS Lemoore’s function as naval air station 
and for housing and maintaining tactical fighter squadrons.   

In February 1981, the first true dual-mission fighter and attack aircraft, the F/A-18 Hornet strike fighter, was housed 
at NAS Lemoore. The station’s function was never more than aircraft storage during this period. In July 1998, the 
station became the West Coast site for the newest version of the strike-fighter aircraft, the Navy’s F/A-18 E/F Super 
Hornet. The first Super Hornets arrived in November 1999. This resulted in an increase in aircraft housed at the 
station and in active duty military personnel and their families. Except for aircraft permanently stationed in Japan, 
NAS Lemoore is the permanent station for all Pacific Fleet F/A-18s. 

Despite the fact that the Navy established the aircraft carrier as a central basis for naval operations as it emerged from 
its successes in World War II, it was research and development of innovative aircraft and weapons that became the 
focus of military development in the post-war years.  NAS Lemoore continued to support naval aviation operations as 
part of naval actions and participation in overseas conflicts during the Cold War era.  Nevertheless, the station did not 
play an important direct role in advancement of military research, testing, development, or evaluation of aircraft or 
weapons systems, which constituted the historically significant themes of naval missions and activities during that 
time.   
 
Individual buildings constructed during the Cold War era are therefore not imbued with significance simply because 
they were part of NAS Lemoore operations and functions during the period.  Hangars 3 and 5 (Buildings 270 and 
330) are not eligible for listing in the NRHP or CRHR because they do not possess historic significance under the 
NRHP or CRHR criteria.  Although Hangars 3 and 5 (Buildings 270 and 330) participated in NAS Lemoore’s aircraft 
storage and maintenance operations, these buildings were not engaged in historically significant naval missions and 
activities.1

 
 

 
 

1 HARP 1997: 53-54; ICRMP 2011: 68. 
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Evaluation 
 
The history of the station during the Cold War illustrates that none of the components of the NAS Lemoore facility 
had direct or important associations with historically significant Cold War-era themes.  In the context of the Cold 
War era, which focused on weapons research and development, weapons and aircraft testing and evaluation, early 
warning systems and electronic warfare, strategic nuclear capabilities, intercontinental and anti-ballistic missile 
installations, or man in space sites, NAS Lemoore did not play a significant role in the themes of the Cold War. None 
of these facilities, including Hangars 3 and 5 (Buildings 270 and 330), played an important role in the technological 
advancements that were historically significant during the Cold War, nor did they play a historically significant role 
in Naval operations overseas; rather, NAS Lemoore performed functions in support of operations similar to those 
undertaken at other air stations and Naval facilities around the nation.2

2 JRP Historical Consulting Services, “Historic Context: Themes, Property Types, and Registration Requirements,” Volume 3, 
California Historic Military Buildings and Structures Inventory, prepared for USACE (2000). 

   While Hangars 3 and 5 (Buildings 270 and 
330) possess integrity to their date of construction, they do not meet the criteria for listing in the NRHP or CRHR 
within the context of the Cold War because they have no direct or important associations with significant events or 
trends of that era (NRHP Criterion A / CRHR Criterion 1) or an historically significant individual of that era (NRHP 
Criterion B / CRHR Criterion 2).  These buildings, moreover, do not exemplify an important type, period, or method 
of construction of the Cold War era (NRHP Criterion C / CRHR Criterion 3) nor are they likely to reveal important 
historical information about that period (NRHP Criterion D / CRHR Criterion 4).  Hangars 3 and 5 (Buildings 270 
and 330) played a valuable role in the operation of the station, storing, maintaining, and transiting technologically 
sophisticated aircraft; however, the buildings’ uses are not historically significant to the research, design, testing and 
evaluation of such aircraft – functions that might have qualified the buildings for listing on National Register or the 
California Register.   
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P5a.  Photographs (cont.): 
 

 
Photograph 2: Building 270, camera facing northeast, March 15, 2012. 

 

 
Photograph 3: Building 270, camera facing east, March 15, 2012. 

 
P5a.  Photographs (cont.): 
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Photograph 4: Building 330, camera facing northwest, March 15, 2012. 

 
 

 
Photograph 5:  Building 330, camera facing northeast, March 15, 2012.  
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P1.  Other Identifier: Building 43  

*P2.  Location:   Not for Publication     Unrestricted *a. County: Alameda 
and (P2b and P2c or P2d.  Attach a Location Map as necessary.) 

    *b.  USGS 7.5' Quad:  Vanguard   Date: 2009 T  ; R  ;  ¼ of  ¼ of Sec  ; M.D.B.M. 
 c.  Address:  43 Reeves Blvd. City:  Lemoore Zip: 93246  
 d.  UTM:  Zone:  10 ;   mE/   mN (G.P.S.)  

e. Other Locational Data:  (e.g., parcel #, directions to resource, elevation, etc., as appropriate) Elevation:  
 On Naval Air Station Lemoore   

 
*P3a.  Description: (Describe resource and its major elements.  Include design, materials, condition, alterations, size, setting, and boundaries)   
 
Built in 1981, Building 43 is a large L-shaped building measuring 82,594 square feet. It is a CMU and mixed masonry 
sheet construction built on a poured concrete pad foundation. It has a flat composite roof with no gables, supported by 
utilitarian steel girders. (See Continuation Sheet) 
 

*P3b.  Resource Attributes: (List attributes and codes)  HP 34 (Military Property) 
P5b.  Description of Photo: (View, 
date, accession #)  Photograph 1: 
Building 43, camera facing north, 
March 15, 2012. 
 

*P6.  Date Constructed/Age and 
Sources: Historic  
Prehistoric Both 

 
1981, US Navy Building Records 

*P7.  Owner and Address:   
Navy Region Southwest 
945 Harbor Dr. 

 
San Diego, CA 92132 

*P8.  Recorded by:  (Name, 
affiliation, and address)   

 

Dr. David K. Sproul, Naval 
Facilities Engineering Command 
SW, 1220 Pacific Highway, San 
Diego, CA 921328 

*P9.  Date Recorded:  
 

03/15/2012 

*P10.  Survey Type: (Describe)  

 
Intensive 

*P11.  Report Citation: (Cite survey 
report and other sources, or enter "none.")  

*Attachments: NONE  Location Map  Sketch Map  Continuation Sheet  Building, Structure, and Object Record 
Archaeological Record  District Record  Linear Feature Record  Milling Station Record  Rock Art Record 
Artifact Record  Photograph Record   Other (List):  

Far Western Anthropological Research Group, “Historic and Archeological Resources 
Protection Plan, NAS Lemoore” 1997; SWCA, “Integrated Cultural Resources Management Plan, NAS Lemoore” 2011. 

DPR 523A (1/95) *Required information

 
 
P5a.  Photo or Drawing  (Photo required for buildings, structures, and objects.) 
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B1. Historic Name: Building 43 
B2. Common Name: Building 43 
B3. Original Use:  Aircraft maintenance 
B4.  Present Use:  Aircraft maintenance 

*B5. Architectural Style:  Utilitarian  
*B6. Construction History: (Construction date, alterations, and date of alterations) 1981 
 

*B7. Moved? No Yes Unknown Date:  Original Location:  
*B8. Related Features:   
 
B9a.  Architect:  Unknown                                                     b.  Builder:  Unknown 

* B10. Significance:    Theme:     Area:   
Period of Significance:   Property Type:   Applicable Criteria:   
(Discuss importance in terms of historical or architectural context as defined by theme, period, and geographic scope.  Also address integrity.)   

 
Building 43 is not eligible for listing in the National Register of Historic Places (NRHP) or the California Register of 
Historic Resources (CRHR) because it does not possess historic significance under the NRHP or CRHR criteria.   
 
Historic Context 
 
The Navy began searching central California for land with congestion-free air space to build a master jet air station for 
the 12th Naval Air District in 1954. The U.S. Congress appropriated the funds to acquire the land for a new naval air 
station in 1957, and by early 1958 the Navy obtained most of the land and flight easements for NAS Lemoore. The 
Navy chose the area because of its central location, good weather for flying, relatively inexpensive land, and nearby 
accommodations. Acquisition of lands included the purchase (for $148,000) of the 1,440-acre Lemoore Army Air 
Field established west of Lemoore during World War II from the City of Lemoore. Purchase plans from private 
landowners included more than 19,000 acres, with flight easements on an additional 12,000 aces. The 12th Naval Air 
District merged with the 11th District in 1977 (HARP: 41-42; ICRMP: 48-49). (See Continuation Sheet) 
 
B11. Additional Resource Attributes: (List attributes and codes)  

*B12. References: Final Activity Overview Plan (AOP) September 2005; Far Western Anthropological, “Historic and 
Archeological Resources Protection Plan” 1997; SWCA Environmental, “Integrated Cultural Resources Management Plan 
(ICRMP)” 2011; see also footnotes. 

 
B13. Remarks:   
 

*B14. Evaluator:  D. Sproul 
*Date of Evaluation:  March 15, 2012 

(This space reserved for official comments.) 
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*P3a.  Description (cont.): 
 
Building 43 was constructed in 1981 for the purpose of housing NAS Lemoore’s flight simulator training program. 
Fenestration throughout the building includes metal-sash industrial non-opening single-paneled windows. Doors are a 
mix of single and double metal personnel doors in addition to a set of utility doors and single metal personnel doors 
along the non-primary elevations. There are no features of design or appearance that stand out or deviate from the 
traditional military utilitarian styling of other Cold War-era naval air station facilities. 
 
B10. Significance (cont.): 
 
Commissioned in 1961, NAS Lemoore is the newest and one of the largest air stations in the Navy. One of the 
installations under NAVFAC SW, NAS Lemoore serves as the home base to the Navy’s Commander Strike Fighter 
Wing, Pacific. The station has an airfield with two offset, parallel runways; storage for ammunition, fuels, and 
consumables; shops for aircraft and vehicle maintenance and overhaul; shops for buildings and grounds maintenance; 
training schools; hospital and medical/dental clinics; administrative offices; bachelor quarters; family housing; and 
morale, welfare, and recreational facilities. The two runways are each 13,502 feet long and 200 feet wide.  

Building 43 was constructed to facilitate NAS Lemoore’s function as naval air station and for housing flight simulator 
training equipment to assist in training tactical fighter squadrons.   

In February 1981, the first true dual-mission fighter and attack aircraft, the F/A-18 Hornet strike fighter, was housed 
at NAS Lemoore. The station’s function was never more than aircraft storage during this period. In July 1998, the 
station became the West Coast site for the newest version of the strike-fighter aircraft, the Navy’s F/A-18 E/F Super 
Hornet. The first Super Hornets arrived in November 1999. This resulted in an increase in aircraft housed at the 
station and in active duty military personnel and their families. Except for aircraft permanently stationed in Japan, 
NAS Lemoore is the permanent station for all Pacific Fleet F/A-18s. 

Despite the fact that the Navy established the aircraft carrier as a central basis for naval operations as it emerged from 
its successes in World War II, it was research and development of innovative aircraft and weapons that became the 
focus of military development in the post-war years.  NAS Lemoore continued to support naval aviation operations as 
part of naval actions and participation in overseas conflicts during the Cold War era.  Nevertheless, the station did not 
play an important direct role in advancement of military research, testing, development, or evaluation of aircraft or 
weapons systems, which constituted the historically significant themes of naval missions and activities during that 
time.   
 
Individual buildings constructed during the Cold War era are therefore not imbued with significance simply because 
they were part of NAS Lemoore operations and functions during the period.  Building 43 is not eligible for listing in 
the NRHP or CRHR because it does not possess historic significance under the NRHP or CRHR criteria.  Although 
Building 43 participated in NAS Lemoore’s aircraft maintenance operations, this building was not engaged in 
historically significant naval missions and activities.1

 
 

 
 
 
 
 
 
 

1 HARP 1997: 53-54; ICRMP 2011: 68. 
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Evaluation 
 
The history of the station during the Cold War illustrates that none of the components of the NAS Lemoore facility 
had direct or important associations with historically significant Cold War-era themes.  In the context of the Cold War 
era, which focused on weapons research and development, weapons and aircraft testing and evaluation, early warning 
systems and electronic warfare, strategic nuclear capabilities, intercontinental and anti-ballistic missile installations, or 
man in space sites, NAS Lemoore did not play a significant role in the themes of the Cold War. None of these 
facilities, including Building 43 played an important role in the technological advancements that were historically 
significant during the Cold War, nor did they play a historically significant role in Naval operations overseas; rather, 
NAS Lemoore performed functions in support of operations similar to those undertaken at other air stations and Naval 
facilities around the nation.2

2 JRP Historical Consulting Services, “Historic Context: Themes, Property Types, and Registration Requirements,” Volume 3, 
California Historic Military Buildings and Structures Inventory, prepared for USACE (2000). 

   While Building 43 possesses integrity to its date of construction, it does not meet the 
criteria for listing in the NRHP or CRHR within the context of the Cold War because it has no direct or important 
associations with significant events or trends of that era (NRHP Criterion A / CRHR Criterion 1) or an historically 
significant individual of that era (NRHP Criterion B / CRHR Criterion 2).  This building, moreover, does not 
exemplify an important type, period, or method of construction of the Cold War era (NRHP Criterion C / CRHR 
Criterion 3) nor is it likely to reveal important historical information about that period (NRHP Criterion D / CRHR 
Criterion 4).  Building 43 played a valuable role in the operation of the station, storing, maintaining, and transiting 
technologically sophisticated aircraft; however, the building’s uses are not historically significant to the research, 
design, testing and evaluation of such aircraft – functions that might have qualified the building for listing on National 
Register or the California Register.   
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P5a.  Photographs (cont.): 
 

 
Photograph 2: Building 43, camera facing north, March 15, 2012. 
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P1.  Other Identifier: Building 140  

*P2.  Location:   Not for Publication     Unrestricted *a. County: Alameda 
and (P2b and P2c or P2d.  Attach a Location Map as necessary.) 

    *b.  USGS 7.5' Quad:  Vanguard   Date: 2009 T  ; R  ;  ¼ of  ¼ of Sec  ; M.D.B.M. 
 c.  Address:  140 Reeves Blvd. City:  Lemoore Zip: 93246  
 d.  UTM:  Zone:  10 ;   mE/   mN (G.P.S.)  

e. Other Locational Data:  (e.g., parcel #, directions to resource, elevation, etc., as appropriate) Elevation:  
 On Naval Air Station Lemoore   

 
*P3a.  Description: (Describe resource and its major elements.  Include design, materials, condition, alterations, size, setting, and boundaries)   
 
Built in 1961, Building 140 is a large rectangular shaped building measuring 166,366 square feet. It is a mixed CMU 
and metal sheet construction built on poured concrete pad foundations.  It has a slightly pitched roof with 
prefabricated metal gables, supported by utilitarian steel girders. (See Continuation Sheet) 
 

*P3b.  Resource Attributes: (List attributes and codes)  HP 34 (Military Property) 
P5b.  Description of Photo: (View, 
date, accession #)  Photograph 1: 
Building 140, camera facing north, 
March 15, 2012. 
 

*P6.  Date Constructed/Age and 
Sources: Historic  
Prehistoric Both 

 
1961, US Navy Building Records 

*P7.  Owner and Address:   
Navy Region Southwest 
945 Harbor Dr. 

 
San Diego, CA 92132 

*P8.  Recorded by:  (Name, 
affiliation, and address)   

 

Dr. David K. Sproul, Naval 
Facilities Engineering Command 
SW, 1220 Pacific Highway, San 
Diego, CA 921328 

*P9.  Date Recorded:  
 

03/15/2012 

*P10.  Survey Type: (Describe)  

 
Intensive 

*P11.  Report Citation: (Cite survey 
report and other sources, or enter "none.")  

*Attachments: NONE  Location Map  Sketch Map  Continuation Sheet  Building, Structure, and Object Record 
Archaeological Record  District Record  Linear Feature Record  Milling Station Record  Rock Art Record 
Artifact Record  Photograph Record   Other (List):  

Far Western Anthropological Research Group, “Historic and Archeological Resources 
Protection Plan, NAS Lemoore” 1997; SWCA, “Integrated Cultural Resources Management Plan, NAS Lemoore” 2011. 

DPR 523A (1/95) *Required information

 
 
P5a.  Photo or Drawing  (Photo required for buildings, structures, and objects.) 
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B1. Historic Name: Building 140 
B2. Common Name: Building 140 
B3. Original Use:  Aircraft maintenance 
B4.  Present Use:  Aircraft maintenance 

*B5. Architectural Style:  Utilitarian  
*B6. Construction History: (Construction date, alterations, and date of alterations) 1981 
 

*B7. Moved? No Yes Unknown Date:  Original Location:  
*B8. Related Features:   
 
B9a.  Architect:  Unknown                                                     b.  Builder:  Unknown 

* B10. Significance:    Theme:     Area:   
Period of Significance:   Property Type:   Applicable Criteria:   
(Discuss importance in terms of historical or architectural context as defined by theme, period, and geographic scope.  Also address integrity.)   

 
Building 140 is not eligible for listing in the National Register of Historic Places (NRHP) or the California Register 
of Historic Resources (CRHR) because it does not possess historic significance under the NRHP or CRHR criteria.   
 
Historic Context 
 
The Navy began searching central California for land with congestion-free air space to build a master jet air station 
for the 12th Naval Air District in 1954. The U.S. Congress appropriated the funds to acquire the land for a new naval 
air station in 1957, and by early 1958 the Navy obtained most of the land and flight easements for NAS Lemoore. 
The Navy chose the area because of its central location, good weather for flying, relatively inexpensive land, and 
nearby accommodations. Acquisition of lands included the purchase (for $148,000) of the 1,440-acre Lemoore Army 
Air Field established west of Lemoore during World War II from the City of Lemoore. Purchase plans from private 
landowners included more than 19,000 acres, with flight easements on an additional 12,000 aces. The 12th Naval Air 
District merged with the 11th District in 1977 (HARP: 41-42; ICRMP: 48-49). (See Continuation Sheet) 
 
B11. Additional Resource Attributes: (List attributes and codes)  

*B12. References: Final Activity Overview Plan (AOP) September 2005; Far Western Anthropological, “Historic and 
Archeological Resources Protection Plan” 1997; SWCA Environmental, “Integrated Cultural Resources Management Plan 
(ICRMP)” 2011; see also footnotes. 

 
B13. Remarks:   
 

*B14. Evaluator:  D. Sproul 
*Date of Evaluation:  March 15, 2012 

(This space reserved for official comments.) 
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*P3a.  Description (cont.): 
 
Building 140 was constructed in 1961 for the purpose of warehousing various parts and supplies. Fenestration 
throughout the building includes metal-sash industrial single-paneled windows. Doors are a mix of single and double 
metal personnel doors with two shed roof overhangs located on the rear in addition to a set of utility doors and single 
metal personnel doors along the non-primary elevations. Loading bay doors are metal, mechanical roll-up doors with 
no windows. There are no features of design or appearance that stand out or deviate from the traditional military 
utilitarian styling of other early-1960s naval air station facilities. 
 
B10. Significance (cont.): 
 
Commissioned in 1961, NAS Lemoore is the newest and one of the largest air stations in the Navy. One of the 
installations under NAVFAC SW, NAS Lemoore serves as the home base to the Navy’s Commander Strike Fighter 
Wing, Pacific. The station has an airfield with two offset, parallel runways; storage for ammunition, fuels, and 
consumables; shops for aircraft and vehicle maintenance and overhaul; shops for buildings and grounds maintenance; 
training schools; hospital and medical/dental clinics; administrative offices; bachelor quarters; family housing; and 
morale, welfare, and recreational facilities. The two runways are each 13,502 feet long and 200 feet wide.  

Building 140 was constructed in 1961 for the purpose of warehousing various parts and supplies.   

In February 1981, the first true dual-mission fighter and attack aircraft, the F/A-18 Hornet strike fighter, was housed 
at NAS Lemoore. The station’s function was never more than aircraft storage during this period. In July 1998, the 
station became the West Coast site for the newest version of the strike-fighter aircraft, the Navy’s F/A-18 E/F Super 
Hornet. The first Super Hornets arrived in November 1999. This resulted in an increase in aircraft housed at the 
station and in active duty military personnel and their families. Except for aircraft permanently stationed in Japan, 
NAS Lemoore is the permanent station for all Pacific Fleet F/A-18s. 

Despite the fact that the Navy established the aircraft carrier as a central basis for naval operations as it emerged from 
its successes in World War II, it was research and development of innovative aircraft and weapons that became the 
focus of military development in the post-war years.  NAS Lemoore continued to support naval aviation operations as 
part of naval actions and participation in overseas conflicts during the Cold War era.  Nevertheless, the station did not 
play an important direct role in advancement of military research, testing, development, or evaluation of aircraft or 
weapons systems, which constituted the historically significant themes of naval missions and activities during that 
time.   
 
Individual buildings constructed during the Cold War era are therefore not imbued with significance simply because 
they were part of NAS Lemoore operations and functions during the period.  Building 140 is not eligible for listing in 
the NRHP or CRHR because it does not possess historic significance under the NRHP or CRHR criteria.  Although 
Building 140 participated in NAS Lemoore’s aircraft maintenance operations, this building was not engaged in 
historically significant naval missions and activities.1

 
 

 
 
 
 
 
 

1 HARP 1997: 53-54; ICRMP 2011: 68. 
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Evaluation 
 
The history of the station during the Cold War illustrates that none of the components of the NAS Lemoore facility 
had direct or important associations with historically significant Cold War-era themes.  In the context of the Cold 
War era, which focused on weapons research and development, weapons and aircraft testing and evaluation, early 
warning systems and electronic warfare, strategic nuclear capabilities, intercontinental and anti-ballistic missile 
installations, or man in space sites, NAS Lemoore did not play a significant role in the themes of the Cold War. None 
of these facilities, including Building 140, played an important role in the technological advancements that were 
historically significant during the Cold War, nor did they play a historically significant role in Naval operations 
overseas; rather, NAS Lemoore performed functions in support of operations similar to those undertaken at other air 
stations and Naval facilities around the nation.2

2 JRP Historical Consulting Services, “Historic Context: Themes, Property Types, and Registration Requirements,” Volume 3, 
California Historic Military Buildings and Structures Inventory, prepared for USACE (2000). 

   While Building 140 possesses integrity to its date of construction, it 
does not meet the criteria for listing in the NRHP or CRHR within the context of the Cold War because it has no 
direct or important associations with significant events or trends of that era (NRHP Criterion A / CRHR Criterion 1) 
or an historically significant individual of that era (NRHP Criterion B / CRHR Criterion 2).  This building, moreover, 
does not exemplify an important type, period, or method of construction of the Cold War era (NRHP Criterion C / 
CRHR Criterion 3) nor is it likely to reveal important historical information about that period (NRHP Criterion D / 
CRHR Criterion 4).  Building 140 played a valuable role in the operation of the station, storing, maintaining, and 
transiting technologically sophisticated aircraft; however, the building’s uses are not historically significant to the 
research, design, testing and evaluation of such aircraft – functions that might have qualified the building for listing 
on National Register or the California Register.   
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P5a.  Photographs (cont.): 
 

 
Photograph 2: Building 170, camera facing north, March 15, 2012. 

 
 

 
Photograph 3: Building 170, camera facing northwest, March 15, 2012. 
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P1.  Other Identifier: Building 170  

*P2.  Location:   Not for Publication     Unrestricted *a. County: Alameda 
and (P2b and P2c or P2d.  Attach a Location Map as necessary.) 

    *b.  USGS 7.5' Quad:  Vanguard   Date: 2009 T  ; R  ;  ¼ of  ¼ of Sec  ; M.D.B.M. 
 c.  Address:  170 L Street City:  Lemoore Zip: 93246  
 d.  UTM:  Zone:  10 ;   mE/   mN (G.P.S.)  

e. Other Locational Data:  (e.g., parcel #, directions to resource, elevation, etc., as appropriate) Elevation:  
 On Naval Air Station Lemoore   

 
*P3a.  Description: (Describe resource and its major elements.  Include design, materials, condition, alterations, size, setting, and boundaries)   
 
Built in 1961, Building 170 is a large rectangular building measuring 66,976 square feet. It is a mixed CMU and 
metal sheet construction built on a poured concrete pad foundation. It has a flat sheet metal roof with no gables, 
supported by utilitarian steel girders. (See Continuation Sheet) 
 

*P3b.  Resource Attributes: (List attributes and codes)  HP 34 (Military Property) 
P5b.  Description of Photo: (View, 
date, accession #)  Photograph 1: 
Building 170, camera facing south, 
March 15, 2012. 
 

*P6.  Date Constructed/Age and 
Sources: Historic  
Prehistoric Both 

 
1961, US Navy Building Records 

*P7.  Owner and Address:   
Navy Region Southwest 
945 Harbor Dr. 

 
San Diego, CA 92132 

*P8.  Recorded by:  (Name, 
affiliation, and address)   

 

Dr. David K. Sproul, Naval 
Facilities Engineering Command 
SW, 1220 Pacific Highway, San 
Diego, CA 921328 

*P9.  Date Recorded:  
 

03/15/2012 

*P10.  Survey Type: (Describe)  

 
Intensive 

*P11.  Report Citation: (Cite survey 
report and other sources, or enter "none.")  

*Attachments: NONE  Location Map  Sketch Map  Continuation Sheet  Building, Structure, and Object Record 
Archaeological Record  District Record  Linear Feature Record  Milling Station Record  Rock Art Record 
Artifact Record  Photograph Record   Other (List):  

Far Western Anthropological Research Group, “Historic and Archeological Resources 
Protection Plan, NAS Lemoore” 1997; SWCA, “Integrated Cultural Resources Management Plan, NAS Lemoore” 2011. 

DPR 523A (1/95) *Required information

 
 
P5a.  Photo or Drawing  (Photo required for buildings, structures, and objects.) 
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B1. Historic Name: Building 170 
B2. Common Name: Building 170 
B3. Original Use:  Aircraft maintenance 
B4.  Present Use:  Aircraft maintenance 

*B5. Architectural Style:  Utilitarian / Aircraft maintenance 
*B6. Construction History: (Construction date, alterations, and date of alterations) 1961 
 

*B7. Moved? No Yes Unknown Date:  Original Location:  
*B8. Related Features:   
 
B9a.  Architect:  Unknown                                                     b.  Builder:  Unknown 

* B10. Significance:    Theme:     Area:   
Period of Significance:   Property Type:   Applicable Criteria:   
(Discuss importance in terms of historical or architectural context as defined by theme, period, and geographic scope.  Also address integrity.)   

 
Building 170 is not eligible for listing in the National Register of Historic Places (NRHP) or the California Register 
of Historic Resources (CRHR) because it does not possess historic significance under the NRHP or CRHR criteria.   
 
Historic Context 
 
The Navy began searching central California for land with congestion-free air space to build a master jet air station 
for the 12th Naval Air District in 1954. The U.S. Congress appropriated the funds to acquire the land for a new naval 
air station in 1957, and by early 1958 the Navy obtained most of the land and flight easements for NAS Lemoore. 
The Navy chose the area because of its central location, good weather for flying, relatively inexpensive land, and 
nearby accommodations. Acquisition of lands included the purchase (for $148,000) of the 1,440-acre Lemoore Army 
Air Field established west of Lemoore during World War II from the City of Lemoore. Purchase plans from private 
landowners included more than 19,000 acres, with flight easements on an additional 12,000 aces. The 12th Naval Air 
District merged with the 11th District in 1977 (HARP: 41-42; ICRMP: 48-49). (See Continuation Sheet) 
 
B11. Additional Resource Attributes: (List attributes and codes)  

*B12. References: Final Activity Overview Plan (AOP) September 2005; Far Western Anthropological, “Historic and 
Archeological Resources Protection Plan” 1997; SWCA Environmental, “Integrated Cultural Resources Management Plan 
(ICRMP)” 2011; see also footnotes. 

 
B13. Remarks:   
 

*B14. Evaluator:  D. Sproul 
*Date of Evaluation:  March 15, 2012 

(This space reserved for official comments.) 
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*P3a.  Description (cont.): 
 
Building 170 was constructed in 1961. Building 170 has no fenestration throughout the building. Doors are a mix of 
single and double metal personnel doors. Roll up metal bay doors are located at loading dock entrances on both north 
elevations. The elevation and footprint lack any unique traits. There are no features of design or appearance that 
stand out or deviate from the traditional military utilitarian styling of other early-1960s naval air station facilities. 
 
B10. Significance (cont.): 
 
Commissioned in 1961, NAS Lemoore is the newest and one of the largest air stations in the Navy. One of the 
installations under NAVFAC SW, NAS Lemoore serves as the home base to the Navy’s Commander Strike Fighter 
Wing, Pacific. The station has an airfield with two offset, parallel runways; storage for ammunition, fuels, and 
consumables; shops for aircraft and vehicle maintenance and overhaul; shops for buildings and grounds maintenance; 
training schools; hospital and medical/dental clinics; administrative offices; bachelor quarters; family housing; and 
morale, welfare, and recreational facilities. The two runways are each 13,502 feet long and 200 feet wide.  

Building 170 was constructed to facilitate NAS Lemoore’s function as naval air station and for maintaining tactical 
fighter squadrons.   

In February 1981, the first true dual-mission fighter and attack aircraft, the F/A-18 Hornet strike fighter, was housed 
at NAS Lemoore. The station’s function was never more than aircraft storage during this period. In July 1998, the 
station became the West Coast site for the newest version of the strike-fighter aircraft, the Navy’s F/A-18 E/F Super 
Hornet. The first Super Hornets arrived in November 1999. This resulted in an increase in aircraft housed at the 
station and in active duty military personnel and their families. Except for aircraft permanently stationed in Japan, 
NAS Lemoore is the permanent station for all Pacific Fleet F/A-18s. 

Despite the fact that the Navy established the aircraft carrier as a central basis for naval operations as it emerged from 
its successes in World War II, it was research and development of innovative aircraft and weapons that became the 
focus of military development in the post-war years.  NAS Lemoore continued to support naval aviation operations as 
part of naval actions and participation in overseas conflicts during the Cold War era.  Nevertheless, the station did not 
play an important direct role in advancement of military research, testing, development, or evaluation of aircraft or 
weapons systems, which constituted the historically significant themes of naval missions and activities during that 
time.   
 
Individual buildings constructed during the Cold War era are therefore not imbued with significance simply because 
they were part of NAS Lemoore operations and functions during the period.  Building 170 is not eligible for listing in 
the NRHP or CRHR because it does not possess historic significance under the NRHP or CRHR criteria.  Although 
Building 170 participated in NAS Lemoore’s aircraft maintenance operations, this building was not engaged in 
historically significant naval missions and activities.1

 
 

 
 
 
 
 
 
 

1 HARP 1997: 53-54; ICRMP 2011: 68. 
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Evaluation 
 
The history of the station during the Cold War illustrates that none of the components of the NAS Lemoore facility 
had direct or important associations with historically significant Cold War-era themes.  In the context of the Cold 
War era, which focused on weapons research and development, weapons and aircraft testing and evaluation, early 
warning systems and electronic warfare, strategic nuclear capabilities, intercontinental and anti-ballistic missile 
installations, or man in space sites, NAS Lemoore did not play a significant role in the themes of the Cold War. None 
of these facilities, including Building 170, played an important role in the technological advancements that were 
historically significant during the Cold War, nor did they play a historically significant role in Naval operations 
overseas; rather, NAS Lemoore performed functions in support of operations similar to those undertaken at other air 
stations and Naval facilities around the nation.2

2 JRP Historical Consulting Services, “Historic Context: Themes, Property Types, and Registration Requirements,” Volume 3, 
California Historic Military Buildings and Structures Inventory, prepared for USACE (2000). 

   While Building 170 possesses integrity to its date of construction, it 
does not meet the criteria for listing in the NRHP or CRHR within the context of the Cold War because it has no 
direct or important associations with significant events or trends of that era (NRHP Criterion A / CRHR Criterion 1) 
or an historically significant individual of that era (NRHP Criterion B / CRHR Criterion 2).  This building, moreover, 
does not exemplify an important type, period, or method of construction of the Cold War era (NRHP Criterion C / 
CRHR Criterion 3) nor is it likely to reveal important historical information about that period (NRHP Criterion D / 
CRHR Criterion 4).  Building 170 played a valuable role in the operation of the station, storing, maintaining, and 
transiting technologically sophisticated aircraft; however, the building’s uses are not historically significant to the 
research, design, testing and evaluation of such aircraft – functions that might have qualified the building for listing 
on National Register or the California Register.   
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P5a.  Photographs (cont.): 
 

 
Photograph 2: Building 170, camera facing south, March 15, 2012. 
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August 13, 2012                           Reply in Reference To: USN120409A 
 
Commander D.L. Hansen 
Naval Air Station Lemoore 
700 Avenger Avenue 
Lemoore, CA 93246-5001 
 
RE:  Housing of the F-35C Lightning II Joint Strike Fighter, Alternative 2, Naval Air Station 
Lemoore, Kings County, CA 
 
Dear Commander Hansen: 
 
Thank you for consulting with me on the above-referenced undertaking.  Pursuant to 36 CFR 
Part 800, the regulations implementing Section 106 of the National Historic Preservation Act, 
the United States Navy (Navy) is requesting concurrence with a finding of No Historic Properties 
Affected. 
 
The Navy is preparing an Environmental Impact Statement (EIS) for the purpose of analyzing 
the facility requirements for the introduction of the F-35C Lightning II Joint Strike Fighter (JSF) 
aircraft to the West Coast.  This submittal addresses Alternative 2 of the program.  (Alternative 1 
is being handled in a separate consultation).  This plan will require the modification of existing 
facilities as well as the construction of new facilities to store and maintain the new aircraft, 
support operations, and to house additional Navy personnel. 
 
The APE encompasses approximately 217 acres, 129 of which constitute the built environment, 
while the remaining 88 acres consists of unimproved, graded areas of land between and 
adjacent to existing facilities.  The majority of the APE (201 acres) is located in the airfield area 
of the installation.  The remaining APE is located in the administration area to the south of the 
airfield where six potential locations (sites A-F) have been identified for the proposed 
construction of a new bachelor enlisted quarters.  In addition to your letter, you have provided 
evidence of Native American consultation, and the following study in support of this undertaking: 
 

• Archaeological Resources Survey Report: Cultural Resources Investigations for the U.S. 
Navy F-35C Home-Basing Environmental Impact Statement, NAS Lemoore, Kings 
County, California (George Herbst & David Sproul, NAVFACSW: March 2012) 

 
The report summaries identification efforts undertaken within the Area of Potential Effects 
(APE), including a records search conducted at the Southern San Joaquin Valley Information 
Center, a pedestrian archaeological survey of the APE, and National Register evaluations of the 
buildings in the project area.   
 
The records search indicates that twelve cultural resource studies have been conducted within a one 
mile radius of the project area.  The following nine cultural resources were identified in the indirect APE: 

• CA-KIN-53 (lithic scatter) 
• CA-KIN-74H (a series of modern trash dumps) 
• P-16-000082 (isolated bifacial handstone) 
• P-16-000083 (isolated handstone) 
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• P-16-000118 (Crescent Canal, a 15-mile long irrigation canal constructed between 1885 and 

1886, improved between 1933 and 1936) 
• P-16-000134 (Henrietta—Coalinga Transmission Line, built in 1940) 
• P-16-000135 (Henrietta Substation (built in 1911) 
• P-16-000136 (transmission line, built in 1940) 
• P-16-000199 (possible isolated basalt pestle and mortar fragments) 

 
Navy archaeologist George Herbst led an Extended Phase I archaeological investigation of the APE.  
The survey was conducted in 15-20 meter spaced parallel transects oriented north/south in the 
unimproved portions of the project area.  Ground cover throughout the airfield areas consisted of low-
cut, non-native Brome grass, which allowed for approximately 50% visibility.  However, extensive 
rodent burrowing activity allowed the surveyors to inspect the soil for changes in color and composition 
that might indicate the presence of cultural deposits.  No cultural deposits were encountered.  However, 
one isolate (a lithic multi-tool) was recorded in the northeastern most corner of the APE.  To determine 
the archaeological context, five shovel test pits (STPs) were excavated centrally around the isolate 
location in two meter intervals to a depth of twenty five centimeters.  No subsurface archaeological 
deposits were encountered and the soil was revealed to consist of imported fill.  Due to the fact that the 
artifact is apparently an isolated find, the Navy has determined that the resource is ineligible for listing 
on the National Register of Historic Places (NRHP). 
 
Navy historian Dave Sproul evaluated the following five buildings: 
 

• Building 270 (Hangar 3, built in 1961) 
• Building 330 ( Hangar 5, built in 1961) 
• Building 43 (Flight Simulator Building, built in 1981) 
• Building 140 (warehouse, built in 1961) 
• Building 170 (warehouse, built in 1961) 

  
The properties are, aside from Building 43, large support infrastructure buildings.  Mr. Sproul, 
applying National Register Criteria A, B, and C to all of the properties and Criterion G to Building 
43, has come to the conclusion that the buildings are ineligible for listing on the NRHP.  While 
the warehouses and hangars are important to the operations at NAWS Lemoore, the properties 
do not rise to a level of workmanship or style that might merit their inclusion on the NRHP. 
 
Having reviewed your submittal, I concur with your Finding of Effect; construction related to the housing 
of the fighter will not affect historic properties.  I further concur that the above-listed properties and the 
lithic multi-tool are ineligible for listing on the NRHP.  Please be reminded that in the event of an 
inadvertent discovery or change in project description, you may have additional responsibilities under 
36 CFR Part 800. 
 
Thank you for considering historic properties during project planning.  If you have any questions or 
comments, please contact Tristan Tozer of my staff at (916) 445-7027 or by email at 
ttozer@parks.ca.gov. 
 
Sincerely, 

 
Milford Wayne Donaldson, FAIA 
State Historic Preservation Officer 
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DEPARTMENT OF THE NAVY 
NAVAL AIR STATION LEMOORE 

700 AVENGER AVENUE 

LEMOORE CA 93246-5001 

Picayune Rancheria Chukchansi Indians 
46575 Road 417 #A 
Coarsegold, CA 93614 

Dear Tribal Counsel: 

IN REP\. Y REFeR TO: 

5090 
Ser N45L/0038 
April 10, 2012 

SUBJECT: GOVERNMENT-TO- GOVERNMENT CONSULTATION WITH THE 
PICAYUNE RANCHERIA CHUKCHANSI INDIANS ON PROJECT APE 

This letter initiates government-to- government consultation with the Picayune Rancheria 
Chukchansi Indians regarding a Department ofNavy (DoN) undertaking to prepare Naval Air 
Station (NAS) Lemoore, for the homebasing of the new F-35C Joint Strike Fighter (JSF) at its 
facilities located in Kings County, California. This consultation supports Alternative 2 of the 
U.S. Navy's Environmental Impact Statement for the homebasing effort. The project APE, 
significance findings and compliance steps are outlined below. The Navy respectfully requests 
your comments on the proposed federal undertaking. 

DESCRIPTION OF UNDERTAKING 

The Navy is preparing an Environmental Impact Statement EIS for the purpose of analyzing 
the facility requirements for the introduction of the F-35C Lightning II (Joint Strike Fighter 
JSF) aircraft on the U.S. West Coast. The JSF is a multi-role combat aircraft that will eventually 
replace the F/A-18 A, B, C, and D Hornets. The F-35C is the carrier-based variant. The JSF EIS 
includes two facilities studies alternatives: 

a. 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron (FRS) to 
NAF El Centro, CA 

b. 7F-35 C 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron 
(FRS) to NAS Lemoore, CA. 

This consultation will address the proposed actions under Alternative 2. Alternative 1 will be 
addressed in a separate consultation effort. 

The undertaking (Alternative 2) proposes new construction and modification of existing 
facilities at NAS Lemoore to support the homebasing of the new JSF aircraft. Facility 
construction, upgrade, renovation and/or reconfiguration plans include (see Figures 1 and 2 for 
asset locations): 
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a. Fleet Replacement Squadron (FRS) Aircraft Maintenance Hangar - One ( 1) Type I 
modified module - 71 ,344 SF. 

b. Aircraft Maintenance Hangar- Addition to existing Hangar 3 - 43,595 SF 

c. Aircraft Maintenance Hangar- Addition to existing Hangar 5 - 47,556 SF 

d. Aircraft Parking Apron -758,400 SF 

e. Connector Taxiway to 32-R Taxiway- 133,350 SF 

f. New Apron Access Taxiway- 37,500 SF. 

g. New Hangar Access Apron-21,000 SF. 

h. Pilot Fit Facility - 4,100 SF 

1. POV Parking (Satellite) - 270,000 SF (30,000 SY)l 

J. Academic Training Center (ATC) Addition to Building 43 (Phase I)- 34,000 Sf 

k. COMSEC Facility Addition to Building 140 - 3,800 SF 

I. Academic Training Center (ATC) Addition to Building 43 (Phase II) - 28,503 SF 

m. Academic Training Center (ATC) Renovate Building 43 (Phase II)- 9,806 SF 

n. Centralized Engine Repair Facility (CERF) Addition to Building 170 - 20,500 SF 

o. CERF Covered Storage - 11,000 SF 

p. New Bachelor Enlisted Quarters (BEQs) (Figure 2) - 79,520 SF 

New Facilities Construction 

The proposed introduction of the F-3 5C at N AS Lemoore will require the construction of a 
new hangar, taxiway extension, aircraft parking/apron access, Academic Training Center/Pilot 
Fit Facility (A TC Phase 1), POV parking area and new Bachelor Enlisted Quarters (BEQ). The 
majority of proposed new facilities construction will be contained in airfield area. One new BEQ 
will be constructed in the administration area to the south of the airfield. All new facilities 
construction, except for A TC Phase I, which will require the demolition of existing buildings, 
will take place on unimproved portions of lands adjacent to existing facilities. Excavation in 
preparation for construction of new facilities and paved features is not expected to exceed 2 
meters (approximately 6ft.). 

2 
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Addition to Existing Hangers and Support Facilities 

5090 
Ser N45L/0038 
April 10, 2012 

The proposed introduction of the F-35C at NAS Lemoore will also require additions to 
Hangars 3 and 5, Building 43 (ATC Phase II), POV Parking, Building 140 (Communications 
Security (COMSEC) reconfiguration and Building 170 (Centralized Engine Repair Facility 
(CERF) including covered storage. 

PROJECT APE 

The APE (Figures 1 and 2) encompasses approximately 217 acres, 129 of which constitute 
built-environment, the remaining 88 acres being unimproved, graded portions of land between 
and adjacent to existing facilities. The majority of the APE (20 1 acres) is located in the airfield 
area of the installation. The proposed construction of a new BEQ, however, is located in the 
administration area to the south of the airfield. Six potential locations (Sites A-F) have been 
identified for the proposed BEQ construction, with Site A being the preferred location. Each 
proposed BEQ location is part of the NAS Lemoore Facilities Management Department base 
development plan. The reviewer will also note that four existing baseball fields are located in 
Sites C and D. 

Besides having seen extensive agricultural use since the early 201
h century, all unimproved 

portions of the APE have been mechanically graded as part of the overall development of the 
installation. Consequently, there are no undisturbed native soil contexts preserved within the 
APE boundaries. 

The boundaries of the APE account for a 30 meter buffer around the project area, which 
makes provisions for equipment transport and construction lay-down areas. Where it is practical, 
lay-down areas will be located on existing paved features. The vertical depth of disturbance for 
the proposed undertaking, including any underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

IDENTIFICATION OF HISTORIC PROPERTIES 

A cultural resources records search carried out in March 2010 by the Southern San Joaquin 
Valley Information Center indicated 12 cultural resource studies have been conducted within a 
one mile radius of the project area. The record search identified seven recorded archaeological 
sites within that area- P-16-000053, 00118, 000134, 000135, 000136, 000199, and 000200 -
none of which are listed or eligible for listing in the National Register of Historic Places, or the 
California Historic Resource Inventory. Additionally, the records search found that the Southern 
Pacific Railroad Grade was determined not eligible for listing on the National Register of 
Historic Places. 

Archaeological Inventory 

Extended Phase I archaeological investigation for the proposed undertaking was carried out 

3 
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on 22-23 February and 14-1 5 March 2012 by NAVFAC SW Cultural Resources Program staff 
members led by George Herbst. The extended investigation consisted of systematic pedestrian 
survey and subsurface probing via shovel test pits (STPs). 

The survey was conducted in 15-20 meter-spaced parallel transects oriented north/south in 
the unimproved portions of the APE. Ground cover throughout the airfield portions consisted of 
low-cut, non-native Brome grass, which allowed for only approximately 50% visibility. 
Extensive rodent burrowing offered additional opportunity to inspect the ground for changes in 
soil color and composition as well as artifact content. Ground cover in the administration area 
consisted of landscaped lawns (Sites A-Band E-F) and Baseball fields (Sites C-D). 

No cultural deposits were observed within the APE. However, one isolate, which consisted 
of a lithic multi-tool, was recorded in the north easternmost comer of the APE. To determine the 
archaeological context, five STPs were excavated centrally around the isolate location in 2 meter 
intervals to a sterile depth of 25 em. No subsurface archaeological deposits were encountered 
and subsurface probing indicated the surrounding soil matrix consisted oftransported fill. 

Bui ldings Inventory 

In compliance with 36 CFR 800.4(a) and (b), the Navy has identified and surveyed possible 
historic structures and buildings inside the APE in an effort to identify all historic properties 
present. Consistent with 36 CFR 800.4(c)(1), the Navy has evaluated the properties inside the 
APE and has determined that Hangars 1, 2, and 4 are not significant and are not eligible for 
listing on the National Register of Historic Places. Based on existing cultural resources reports, 
known Cold War-era historic contexts for NAS Lemoore, a recent photographic records survey, 
and analysis of property records, the Navy has applied the National Register criteria (36 CFR 
part63) to the properties identified within the APE that have not been previously evaluated for 
National Register eligibility. The Navy has determined that Buildings 43, 140, 170, 270, and 
330 do not possess historic significance sufficient to qualify them for eligibility for listing on the 
National Register. The attached DPR 523 forms provide historic context, significance 
evaluation, and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In 
summary, the Navy has determined that Buildings 43, 140, 170, 270, and 330 do not meet the 
criteria for eligibility required for listing on the National Register. 

FINDINGS 

The extended Phase I archaeological inventory did not identify historic properties within the 
APE. The isolate recorded within the APE lacks archaeological context, and its current location 
is most likely the result of non-natural mechanical transport. 

Furthermore, based on land use since the early 201
h century and the geomorphology ofthe 

vicinity, encountering archaeological deposits within 2-4 meters of the surface represents a very 
low probability (see Milliken and Young' s 2000 report- Surface Reconnaissance, 

4 
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Geomorphological Analysis, and Reassessment of Archaeological Sensitivity Zones at Naval Air 
Station, Lemoore. Report on file at NAS Lemoore). 

Built in 1959 and commissioned in 1961, Buildings 140, 170, 270, and 330 have only 
recently turned fifty years of age. Built in 1981, Building 43 has not reached 50 years of age but 
falls inside the potential period of Cold War-era significance. Previous analyses, specifically the 
1997 Historic and Archeological Resources Protection (HARP) Plan, did not identify any 
historic context(s) at NAS Lemoore that could provide Buildings 43, 140, 170, 270, and 330 with 
"exceptional significance" necessary for eligibility under NRHP Criterion G for structures and 
buildings less than 50 years old. Nothing about the historic context has changed at NAS 
Lemoore since Buildings 140, 170, 270, and 330 turned fifty years old, and nothing researched 
for this evaluation of Buildings 43, 140, 170, 270, and 330 produced information that would 
demonstrate "exceptional significance" and lead to a determination of eligibility under Cold 
War-era themes. The attached DPR 523 forms provide historic context, significance evaluation, 
and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In summary, the 
Navy has determined that Buildings 43, 140, 170, 270, and 330 do not meet the criteria for 
eligibility required for listing on the National Register. The Navy has investigated the potential 
for Cold War era context during numerous consultations at NAS Lemoore and has determined 
that no general context for Cold War era significance exists at the installation. Therefore, the 
Navy has determined that no historic properties are present within the APE. 

REQUEST FOR COMMENT 

Based on the results of the records search and field investigation, the Navy is requesting 
CASHPO concurrence with its finding of "No historic properties affected" in accordance with 36 
CRF 800.4(d) for the proposed JSF EIS undertaking at NAS Lemoore, Kings County, California. 
The Navy respectfully requests your comments by 10 May 2012. 

If you have any questions or need additional information, please contact George Herbst, 
Archaeologist or David Sproul, Historian (contact information under "copy to" section below). 

Deputy Public Works Officer, U.S. Navy 
By Direction of the Commanding Officer 

5 
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Enclosure: Archaeological Resources Survey Report 

Copy to: George Herbst, Archaeologist 
Environmental Core, NA VF AC SW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-3146 
Email: george.herbst@navy.mil 

David Sproul, Historian 
Environmental Core, NA VF ACSW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-2819 
Email: david.sproul@navv.mil 
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Archaeological Resources Survey Report: 

Cultural Resources Investigations for the U.S. Navy F-35C Home-Basing Environmental Impact Statement, 
NAS lemoore, Kings County, California 

George Herbst, Archaeologist 
Environmental Core, NAVFAC SW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-3146 
Email: george.herbst@navv.mil 

I. Project Description 

David Sproul, Historian 
Environmental Core, NAVFACSW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-2819 
Email: david.sproul@navv.mil 

This cultural resources investigation supports Alternative 2 of the U.S. Navy F-35C West Coast Home basing 
Environmental Impact Statement {EIS), which is to base the new F-35C Joint Strike Fighter (JSF) at Naval Air 
Station (NAS) Lemoore, Kings County, California. Alternative 2 will require the modification of existing facilities 
as well as the construction of new facilities to store and maintain the new aircraft, support operations and 
house additional Navy personnel. 

These investigations were carried out in February and March 2012, and included an archaeological inventory of 
approximately 70 acres of undeveloped lands located on NAS Lemoore and a building survey and evaluation of 
existing installation facilit ies. This letter report will provide: 1) a description of the project area, 2) a cultural 
resources records search, 3) description of field investigations and results and 4) recommendations for 
determination of effect relevant to Section 106 of the National Historic Preservation Act and in accordance 
with 36 CFR 800. 

II. Project Area/ APE 

NAS Lemoore comprises two main operational areas. These include the base administration and housing area 
to the south and the airfield and supporting facilities to the north (Figure 1 inset). The project area 
corresponds to the area of potential effect {APE) as defined by the JSF EIS undertaking. The APE (Figures 1 and 
2) encompasses approximately 217 acres, 129 of which constitute built-environment, the remaining 88 acres 
being unimproved, graded portions of land between and adjacent to existing facilities. The majority of the APE 
{201 acres) is located in the airfield area of the installation. The remaining APE is located in the administration 
area to the south of the airfield where six potential locations (Sites A-F) have been identified for the proposed 
construction of a new bachelor enlisted quarters (BEQ) facility. 

Besides having seen extensive agricultural use since the early 201
h century, all unimproved portions of the 

project area/APE have been mechanically graded as part ofthe overall development of the installation. 
Consequently, there are no undisturbed native soil contexts preserved within the APE boundaries. 

Ill. Cultural Resources Records Search 

A cultural resources records search carried out in March 2010 by the Southern San Joaquin Valley Information 
Center indicated 12 cultural resource studies have been conducted within a one mile radius of the project 
area. The record search identified seven recorded archaeological sites within that area- P-16-000053, 00118, 
000134, 000135, 000136, 000199, 000200 - none of which are listed or eligible for listing in the National 
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Register of Historic Places, or the California Historic Resource Inventory. Additionally, the records search found 
that the Southern Pacific Railroad Grade was determined not eligible for listing on the National Register of 
Historic Places. 

IV. Field Investigation 

Extended Phase I archaeological inventory and buildings inventory and evaluation was conducted by Naval 
Facilities Engineering Command, Southwest (NAVFAC SW) Environmental Core for the purposes of identifying 
National Register-eligible historic properties within the project APE. 

Archaeological Inventory 
Extended Phase I archaeological investigation was carried out on 22-23 February and 14-15 March 2012 by 
NAVFAC SW Cultural Resources Program staff members led by George Herbst. The extended investigation 
consisted of systematic pedestrian survey and subsurface probing via shovel test pits (STPs). 

The survey was conducted in 15-20 meter-spaced parallel transects oriented north/south in the unimproved 
portions of the project area. Ground cover throughout the airfield portions consisted of low-cut, non-native 
Brome grass, which allowed for only approximately 50% visibility. Extensive rodent burrowing, however, 
offered additional opportunity to inspect the ground for changes in soil color and composition as well as 
artifact content. Ground cover in the administration area cons isted of landscaped lawns (Sites A-Band E-F) and 
Baseball fields (Sites C-D) between and adjacent to existing BEQs. Thick manicured grass in this area offered O
S% visibility. 

Buildings Inventory 
In compliance with 36 CFR 800.4(a) and (b), Navy has identified and surveyed possible historic structures and 
buildings inside the APE in an effort to identify all historic properties present. Consistent with 36 CFR 
800.4(c)(1), Navy has evaluated the properties inside the APE and has determined that Hangars 1, 2, and 4 are 
not significant and are not eligible for listing on the National Register of Historic Places. Based on existing 
cultural resources reports, known Cold War-era historic contexts for NAS Lemoore, a recent photographic 
records survey, and analysis of property records, Navy has applied the National Register criteria (36 CFR 
part63) to the properties identified within the APE that have not been previously eva luated for National 
Register eligibility. Navy has determined that Buildings 43, 140, 170, 270, and 330 do not possess historic 
significance sufficient to qualify them for eligibility for listing on the National Register. 

V. Results of Field Investigation 

Below are the results and observations of the extended Phase I archaeological inventory and buildings 
inventory and eva luation. 

Archaeological inventory Results 
No cultural deposits were encountered in the APE. However, one isolate, which consisted of a lithic multi-tool, 
was recorded in the north easternmost corner of the APE. To determine the archaeologica l context, five STPs 
were excavated centrally around the isolate location in 2 meter intervals to a sterile depth of 25 em. No 
subsurface archaeological deposits were encountered and subsurface probing indicated the surrounding soil 
matrix consisted of transported fill. Thus, the isolate recorded within the APE lacks archaeological context, and 
its current location is most likely the result of non-natural mechanical transport. Furthermore, based on land 
use since the early 201

h century and the geomorphology ofthe vicinity, encountering archaeological deposits 
within 2-4 meters of the surface represents a very low probability (see Milliken and Young's 2000 
report- Surface Reconnaissance, Geomorpho logical Analysis, and Reassessment of Archaeological Sensitivity 
Zones at Naval Air Station, Lemoore. Report on file at NAS Lemoore). 



Appendix H H-193 February 2013

Buildings Inventory and Evaluation Results 
Built in 19S9 and commissioned in 1961, Buildings 140, 170, 270, and 330 have only recently turned fifty years 
of age. Built in 1981, Building 43 has not reached SO years of age but falls inside the potential period of Cold 
War-era significance. Previous analyses, specifically the 1997 Historic and Archeological Resources Protection 
(HARP) Plan, did not identify any historic context(s) at NAS Lemoore that could provide Buildings 43, 140, 170, 
270, and 330 w ith "exceptional significance" necessary for eligibility under NRHP Criterion G for structures and 
buildings less than SO years old. Nothing about the historic context has changed at NAS Lemoore since 
Buildings 140, 170, 270, and 330 turned fifty years old, and nothing researched for this evaluation of Buildings 
43, 140, 170, 270, and 330 produced information that would demonstrate "exceptional significance" and lead 
to a determination of eligibility under Cold War-era themes. The attached DPR S23 forms provide historic 
context, significance evaluation, and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. 
In summary, the Navy has determined that Buildings 43, 140, 170, 270, and 330 do not meet the criteria for 
eligibility required for listing on the National Register. Therefore, the Navy has determined that no historic 
properties are present within the APE. 

VI. Recommendations 

Based on the results of the records search and field investigations, no eligible properties are present within the 
APE and no further evaluation is necessary. It is recommended that the Navy seek CASH PO concurrence on a 
finding of "no historic properties affected" in accordance w ith 36 CFR 800.4(d). 
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DEPARTMENT OF THE NAVY 
NAVAL AIR STATION LEMOORE 

700 AVENGER AVENUE 

LEMOORE CA 9324S..S001 

Tachi-Yokut Tribe Santa Rosa Rancheria 
P.O.Box8 
16835 Alkali Dr. 
Lemoore, CA 93245 

Dear Tribal Counsel: 

IN REPLY REFER TO: 

5090 
Ser N45U0039 
AprillO, 2012 

SUBJECT: GOVERNMENT-TO- GOVERNMENT CONSULTATION WITH THE TACID
YOKUT TRIBE SANTA ROSA RANCHERIA ON PROJECT APE 

This letter initiates government-to- government consultation with the Tac!p.-Yokut Tribe 
Santa Rosa Rancheria regarding a Department of Navy (DoN) undertaking to prepare Naval Air 
Station (NAS) Lemoore, for the homebasing of the new F-35C Joint Strike Fighter (JSF) at its 
facilities located in Kings County, California This consultation supports Alternative 2 of the 
U.S. Navy's Environmental Impact Statement for the homebasing effort. The project APE, 
significance findings and compliance steps are outlined below. The Navy respectfully requests 
your comments on the proposed federal undertaking. 

DESCRIPTION OF UNDERTAKING 

The Navy is preparing an Environmental Impact Statement EIS for the purpose of analyzing 
the facility requirements for the introduction of the F-35C Lightning II (Joint Strike Fighter
JSF) aircraft on the U.S. West Coast The JSF is a multi-role combat aircraft that will eventually 
replace the F/A-18 A, B, C, and D Hornets. The F-35C is the carrier-based variant. The JSF EIS 
includes two facilities studies alternatives: 

a 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron (FRS) to 
NAP El Centro, CA 

b. 7F-35 C 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron 
(FRS) to NAS Lemoore, CA. 

This consultation will address the proposed actions under Alternative 2. Alternative 1 will be 
addressed in a separate consultation effort. 

The undertaking (Alternative 2) proposes new construction and modification of existing 
facilities at NAS Lemoore to support the homebasing of the new JSF aircraft. Facility 
construction, upgrade, renovation and/or reconfiguration plans include (see Figures 1 and 2 for 
asset locations): 
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a. Fleet Replacement Squadron (FRS) Aircraft Maintenance Hangar- One (1) Type I 
modified module - 71,344 SF. 

b. Aircraft Maintenance Hangar- Addition to existing Hangar 3 - 43,595 SF 

c. Aircraft Maintenance Hangar- Addition to existing Hangar 5-47,556 SF 

d. Aircraft Parking Apron- 758,400 SF 

e. Connector Taxiway to 32-R Taxiway- 133,350 SF 

£ New Apron Access Taxiway- 37,500 SF. 

g. New Hangar Access Apron- 21,000 SF. 

h. Pilot Fit Facility- 4,100 SF 

i. POV Parking (Satellite) - 270,000 SF (30,000 SY) 1 

j. Academic Training Center (ATC) Addition to Building 43 (Phase I)- 34,000 SF 

k. COMSEC Facility Addition to Building 140-3,800 SF 

I. Academic Training Center (ATC) Addition to Building 43 (Phase II)- 28,503 SF 

m. Academic Training Center (ATC) Renovate Building 43 (Phase II)- 9,806 SF 

n. Centralized Engine Repair Facility (CERF) Addition to Building 170 - 20,500 SF 

o. CERF Covered Storage- 11,000 SF 

p. New Bachelor Enlisted Quarters (BEQs) (Figure 2)- 79,520 SF 

New Facilities Construction 

The proposed introduction of the F-35C at NAS Lemoore will require the construction of a 
new hangar, taxiway extension, aircraft parking/apron access, Academic Training Center/Pilot 
Fit Facility (ATC Phase I), POV parking area and new Bachelor Enlisted Quarters (BEQ). The 
majority of proposed new facilities construction will be contained in airfield area. One new BEQ 
will be constructed in the administration area to the south of the airfield. All new facilities 
construction, except for ATC Phase I, which will require the demolition of existing buildings, 
will take place on unimproved portions of lands adjacent to existing facilities. Excavation in 
preparation for construction of new facilities and paved features is not expected to exceed 2 
meters (approximately 6ft.). 
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The proposed introduction of the F-35C at NAS Lemoore will also require additions to 
Hangars 3 and 5, Building 43 (ATC Phase II), POV Parking, Building I 40 (Communications 
Security (COMSEC) reconfiguration and Building I 70 (Centralized Engine Repair Facility 
(CERF) including covered storage. 

PROJECT APE 

The APE (Figures I and 2) encompasses approximately 2I 7 acres, I29 of which constitute 
built-environment, the remaining 88 acres being unimproved, graded portions ofland between 
and adjacent to existing facilities. The majority of the APE (20I acres) is located in the airfield 
area of the installation. The proposed construction of a new BEQ, however, is located in the 
administration area to the south of the airfield. Six potential locations (Sites A-F) have been 
identified for the proposed BEQ construction, with Site A being the preferred location. Each 
proposed BEQ location is part of the NAS Lemoore Facilities Management Department base 
development plan. The reviewer will also note that four existing baseball fields are located in 
Sites C and D. 

Besides having seen extensive agricultural use since the early 20th century, all unimproved 
portions of the APE have been mechanically graded as part of the overall development of the 
installation. Consequently, there are no undisturbed native soil contexts preserved within the 
APE boundaries. 

The boundaries of the APE account for a 30 meter buffer around the project area, which 
makes provisions for equipment transport and construction lay-down areas. Where it is practical, 
lay-down areas will be located on existing paved features. The vertical depth of disturbance for 
the proposed undertaking, including any underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

IDENTIFICATION OF IDSTORIC PROPERTIES 

A cultural resources records search carried out in March 20IO by the Southern San Joaquin 
Valley Information Center indicated I2 cultural resource studies have been conducted within a 
one mile radius of the project area. The record search identified seven recorded archaeological 
sites within that area- P-I6-000053, OOII8, 000134, 000135, 000136, OOOI99, and 000200-
none of which are listed or eligible for listing in the National Register of Historic Places, or the 
California Historic Resource Inventory. Additionally, the records search found that the Southern 
Pacific Railroad Grade was determined not eligible for listing on the National Register of 
Historic Places. 

Archaeological Inventory 

Extended Phase I archaeological investigation for the proposed undertaking was carried out 
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on22-23 February and 14-15 March 2012 by NAVFAC SW Cultural Resources Program staff 
members led by George Herbst. The extended investigation consisted of systematic pedestrian 
survey and subsurface probing via shovel test pits (SIPs). 

The survey was conducted in 15-20 meter-spaced parallel transects oriented north/south in 
the unimproved portions of the APE. Ground cover throughout the airfield portions consisted of 
low-cut, non-native Brome grass, which 8J.lowed for only approximately 50% visibility. 

· Extensive rodent burrowing offered additional opportunity to inspect the ground for changes in 
soil color and composition as well as artifact content. Ground cover in the administration area 
consisted oflandscaped lawns (Sites A-Band E-F) and Baseball fields (Sites C-D). 

No cultural deposits were observed within the APE. However, one isolate, which consisted 
of a lithic multi-tool, was recorded in the north easternmost comer of the APE. To determine the 
archaeological context, five SIPs were excavated centrally around the isolate location in 2 meter 
intervals to a sterile depth of25 em. No subsurface archaeological deposits were encountered 
and subsurface probing indicated the surrounding soil matrix consisted of transported fill. 

Buildings Inventory 

In compliance with 36 CFR 800.4(a) and (b), the Navy has identified and surveyed possible 
historic structures and buildings inside the APE in an effort to identify all historic properties 
present. Consistent with 36 CPR 800.4(c)(1), the Navy has evaluated the properties inside the 
APE and has determined that Hangars 1, 2, and 4 are not significant and are not eligible for 
listing on the National Register of Historic Places. Based on existing cultural resources reports, 
known Cold War-era historic contexts for NAS Lemoore, a recent photographic records survey, 
and analysis of property records, the Navy has applied the National Register criteria (36 CPR 
part63) to the properties identified within the APE that have not been previously evaluated for 
National Register eligibility. The Navy has determined that Buildings 43, 140, 170, 270, and 
330 do not possess historic significance sufficient to qualifY them for eligibility for listing on the 
National Register. The attached DPR 523 forms provide historic context, significance 
evaluation, and a detailed detetmination of eligibility under NRHP Criteria A, B, C, and D. In 
summary, the Navy has determined that Buildings 43, 140, 170,270, and 330 do not meet the 
criteria for eligibility required for listing on the National Register. 

FINDINGS 

The extended Phase I archaeological inventory did not identify historic properties within the 
APE. The isolate recorded within the APE lacks archaeological context, and its current location 
is most likely the result of non-natural mechanical transport. 

Furthermore, based on land use since the early 20th century and the geomorphology of the 
vicinity, encountering archaeological deposits within 2-4 meters of the surface represents a very 
low probability (see Milliken and Young's 2000 report- Surface Reconnaissance, 
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Geomo.rphological Analysis, and Reassessment of Archaeological Sensitivity Zones at Naval Air 
Station, Lemoore. Report on file at NAS Lemoore). 

Built in 1959 and commissioned in 1961, Buildings 140, 170, 270, and 330 have only 
recently turned fifty years of age. Built in 1981, Building 43 has not reached 50 years of age but 
falls inside the potential period of Cold War-era significance. Previous analyses, specifically the 
1997 Historic and Archeological Resources Protection (HARP) Plan, did not identify any 
historic context(s) at NAS Lemoore that could provide Buildings 43, 140, 170, 270, and 330 with 
"exceptional significance" necessary for eligibility under NRHP Criterion G for structures and 
buildings less than 50 years old. Nothing about the historic context has changed at NAS 
Lemoore since Buildings 140, 170, 270, and 330 turned fifty years old, and nothing researched 
for this evaluation of Buildings 43, 140, 170, 270, and 330 produced information that would 
demonstrate "exceptional significance" and lead to a determination of eligibility under Cold 
War-era themes. The attached DPR 523 forms provide historic context, significance evaluation, 
and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In summary, the 
Navy has determined that Buildings 43, 140, 170, 270, and 330 do not meet the criteria for 
eligibility required for listing on the National Register. The Navy has investigated the potential 
for Cold War era context during numerous consultations at NAS Lemoore and has determined 
that no general context for Cold War era significance exists at the installation. Therefore, the 
Navy has determined that no historic properties are present within the APE. 

REQUEST FOR COMMENT 

Based on the results of the records search and field investigation, the Navy is requesting 
CASHPO concurrence with its finding of "No historic properties affected" in accordance with 36 
CRF 800.4(d) for the proposed JSF EIS undertaking at NAS Lemoore, Kings County, California. 
The Navy respectfully requests your comments by 10 May 2012. 

If you have any questions or need additional information, please contact George Herbst, 
Archaeologist or David Sproul, Historian (contact information under "copy to" section below). 

AI;~ms J. CARDOZA 
Deputy Public Works Officer, U.S. Navy 
By Direction of the Cormnanding Officer 
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Enclosure: Archaeological Resources Survey Report 

Copy to: George Herbst, Archaeologist 
Environmental Core, NA VF AC SW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-3146 
Email: georqe.herbst@naw.mil 

David Sproul, Historian 
Environmental Core, NAVFACSW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-2819 
Email: david.sproul@naw.mil 
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Cold Springs Rancheria Tribe 
P.O.Box209 
Tollhouse, CA 93667 

Dear Tribal Counsel: 

DEPARTMENT OF THE NAVY 
MVAI.- STATION L!1100RE 

7G8 AVENGER AVI!IIUE 
LEMOORECAna4W001 .. ..._Y_..lQ: 

5090 
Ser N45U0040 
AprillO, 2012 

SUBJECT: GOVERNMENT-TO- GOVERNMENT CONSULTATION WITH THE COLD 
SPRINGS RANCHERIA TRIBE ON PROJECT APE 

This letter initiates government-to- government consultation with the Cold Springs Rancheria 
Tribe regarding a Department of Navy (DoN) UDdertaking to prepare Naval Air Station (NAS) 
Lemoore, for the homebasing of the new F-35C Joint Strike Fighter (JSF) at its facilities located 
in Kings County, California. This consultation supports Alternative 2 of the U.S. Navy's 
Environmental Impact Statement for the homebasing effort. The project APE, significance 
findings and compliance steps are outlined below. The Navy respectfully requests your 
comments on the proposed federal undertaking. 

DESCRIPTION OF UNDERTAKING 

The Navy is preparing an Environmental Impact Statement EIS for the purpose of analyzing 
the facility requirements for the introduction of the F-35C Lightning II (Joint Strike Fighter
JSF) aircraft on the U.S. West Coast The JSF is a multi-role combat aircraft that will eventually 
replace the F/A-18 A, B, C, and D Hornets. The F-35C is the carrier-based variant. The JSF EIS 
includes two facilities studies alternatives: 

a. 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron (FRS) to 
NAF El Centro, CA 

b. 7F-35 C 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron 
(FRS) to NAS Lemoore, CA. 

This consultation will address the proposed actions under Alternative 2. Alternative 1 will be 
addressed in a separate consultation effort. 

The undertaking (Alternative 2) proposes new construction and modification of existing 
facilities at NAS Lemoore to support the homebasing of the new JSF aircraft. Facility 
construction, upgrade, renovation and/or reconfiguration plans include (see Figures 1 and 2 for 
asset locations): 
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a. Fleet Replacement Squadron (FRS) Aircraft Maintenance Hangar - One (I) Type I 
modified module -71,344 SF. 

b. Aircraft Maintenance Hangar- Addition to existing Hangar 3 - 43,595 SF 

c. Aircraft Maintenance Hangar- Addition to existing Hangar 5-47,556 SF 

d. Aircraft Parking Apron- 758,400 SF 

c. Connector Taxiway to 32-R Taxiway- 133,350 SF 

f. New Apron Access Taxiway- 37,500 SF. 

g. New Hangar Access Apron- 21,000 SF. 

h. Pilot Fit Facility- 4, I 00 SF 

i. POV Parking (Satellite)- 270,000 SF (30,000 SY)1 

j. Academic Training Center (ATC) Addition to Building 43 (Phase I)- 34,000 SF 

k. COMSEC Facility Addition to Building 140- 3,800 SF 

I. Academic Training Center (ATC) Addition to Building 43 (Phase II) - 28,503 SF 

m. Academic Training Center (ATC) Renovate Building 43 (Phase II)- 9,806 SF 

n. Centralized Engine Repair Facility (CERF) Addition to Building 170- 20,500 SF 

o. CERF Covered Storage -11,000 SF 

p. New Bachelor Enlisted Quarters (BEQs) (Figure 2)- 79,520 SF 

New Facilities Construction 

lbe proposed introduction of the F-35C at NAS Lemoore will require the construction of a 
new hangar, taxiway extension, aircraft parking/apron access, Academic Training Center/Pilot 
Fit Facility (ATC Phase I), POV parking area and new Bachelor Enlisted Quarters (BEQ). The 
majority of proposed new facilities construction will be contained in airfield area. One new BEQ 
will be constructed in the administration area to the south of the airfield. All new facilities 
construction, except for ATC Phase I, which will require the demolition of existing buildings, 
will take place on unimproved portions of lands adjacent to existing facilities. Excavation in 
preparation for construction of new facilities and paved features is not expected to exceed 2 
meters (approximately 6ft.). 
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The proposed introduction of the F-35C at NAS Lemoore will also require additions to 
Hangars 3 and 5, Building 43 (ATC Phase II}, POV Parking, Building 140 (Communications 
Security (COMSEC) reconfiguration and Building 170 (Centralized Engine Repair Facility 
(CERF) including covered storage. 

PROJECT APE 

The APE (Figures I and 2) encompasses approximately 217 acres, 129 of which constitute 
built-environment, the remaining 88 acres being unimproved, graded portions ofland between 
and adjacent to existing facilities. The majority of the APE (20 I acres) is located in the airfield 
area of the installation. The proposed construction of a new BEQ, however, is located in the 
administration area to the south of the airfield. Six potential locations (Sites A-F) have been 
identified for the proposed BEQ construction, with Site A being the preferred location. Each 
proposed BEQ location is part of the NAS Lemoore Facilities Management Department base 
development plan. The reviewer will also note that four existing baseball fields are located in 
Sites C and D. 

Besides having seen extensive agricultural use since the early 20th century, all unimproved 
portions of the APE have been mechanically graded as part of the overall development of the 
installation. Consequently, there are no undisturbed native soil contexts preserved within the 
APE boundaries. 

The boundaries of the APE account for a 30 meter buffer around the project area, which 
makes provisions for equipment transport and construction lay-down areas. Where it is practical, 
lay-down areas will be located on existing paved features. The vertical depth of disturbance for 
the proposed undertaking, including any underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

IDENTIFICATION OF ffiSTORIC PROPERTIES 

A cultural resources records search carried out in March 2010 by the Southern San Joaquin 
Valley Information Center indicated 12 cultural resource studies have been conducted within a 
one mile radius of the project area. The record search identified seven recorded archaeological 
sites within that area- P-16-000053, 00118, 000134,000135, 000136, 000199, and 000200-
none of which are listed or eligible for listing in the National Register of Historic Places, or the 
California Historic Resource Inventory. Additionally, the records search found that the Southern 
Pacific Railroad Grade was determined not eligible for listing on the National Register of 
Historic Places. 

Archaeological Inventory 

Extended Phase I archaeological investigation for the proposed undertaking was carried out 
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on 22-23 February and 14-15 March 2012 by NA VFAC SW Cultural Resources Program staff 
members led by George Herbst. The extended investigation consisted of systematic pedestrian 
survey and subsurface probing via shovel test pits (STPs). 

The survey was conducted in 15-20 meter-spaced parallel transects oriented north/south in 
the unimproved portions of the APE. Ground cover throughout the airfield portions consisted of 
low-cut, non-native Brome grass, which allowed for only approximately 50% visibility. 
Extensive rodent burrowing offered additional opportunity to inspect the ground for changes in 
soil color and composition as well as artifact content. Ground cover in the administration area 
consisted oflandscaped lawns (Sites A-B and E-F) and Baseball fields (Sites C-D). 

No cultural deposits were observed within the APE. However, one isolate, which consisted 
of a lithic multi-tool, was recorded in the north easternmost comer of the APE. To determine the 
archaeological context, five STPs were excavated centrally around the isolate location in 2 meter 
intervals to a sterile depth of 25 em. No subsurface archaeological deposits were encountered 
and subsurface probing indicated the surrounding soil matrix consisted of transported fill. 

Buildings Inventory 

In compliance with 36 CFR 800.4(a) and (b), the Navy has identified and surveyed possible 
historic structures and buildings inside the APE in an effort to identify all historic properties 
present. Consistent with 36 CFR 800.4(c)(l ), the Navy has evaluated the properties inside the 
APE and has determined that Hangars 1, 2, and 4 are not significant and are not eligible for 
listing on the National Register of Historic Places. Based on existing cultural resources reports, 
known Cold War-era historic contexts for NAS Lemoore, a recent photographic records survey, 
and analysis of property records, the Navy has applied the National Register criteria (36 CFR 
part63) to the properties identified within the APE that have not been previously evaluated for 
National Register eligibility. The Navy has determined that Buildings 43, 140, 170,270, and 
330 do not possess historic significance sufficient to qualify them for eligibility for listing on the 
National Register. The attached DPR 523 forms provide historic context, significance 
evaluation, and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In 
sununary, the Navy has determined that Buildings 43, 140, 170,270, and 330 do not meet the 
criteria for eligibility required for listing on the National Register. 

FINDINGS 

The extended Phase I archaeological inventory did not identify historic properties within the 
APE. The isolate recorded within the APE lacks archaeological context, and its current location 
is most likely the result of non-natural mechanical transport. 

Furthermore, based on land use since the early 20th century and the geomorphology of the 
vicinity, encountering archaeological deposits within 2-4 meters of the surface represents a very 
low probability (see Milliken and Young's 2000 report- Surface Reconnaissance, 
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Geomorphological Analysis, and Reassessment of Archaeological Sensitivity Zones at Naval Air 
Station, Lemoore. Report on file at NAS Lemoore). 

Built in 1959 and commissioned in 1961, Buildings 140, 170,270, and 330 have only 
recently turned fifty years of age. Built in 1981, Building 43 has not reached 50 years of age but 
falls inside the potential period of Cold War-era significance. Previous analyses, specifically the 
1997 Historic and Archeological Resources Protection (HARP) Plan, did not identify any 
historic context(s) at NAS Lemoore that could provide Buildings 43, 140, 170, 270, and 330 with 
"exceptional significance" necessary for eligibility under NRHP Criterion G for structures and 
buildings less than 50 years old. Nothing about the historic context has changed at NAS 
Lemoore since Buildings 140, 170, 270, and 330 turned fifty years old, and nothing researched 
for this evaluation of Buildings 43, 140, 170, 270, and 330 produced information that would 
demonstrate "exceptional significance" and lead to a determination of eligibility under Cold 
War-era themes. The attached DPR 523 forms provide historic context, significance evaluation, 
and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In summary, the 
Navy has determined that Buildings 43, 140, 170, 270, and 330 do not meet the criteria for 
eligibility required for listing on the National Register. The Navy has investigated the potential 
for Cold War era context during numerous consultations at NAS Lemoore and has determined 
that no general context for Cold War era significance exists at the installation. Therefore, the 
Navy has determined that no historic properties are present within the APE. 

REQUEST FOR COMMENT 

Based on the results of the records search and field investigation, the Navy is requesting 
CASHPO concurrence with its finding of "No historic properties affected" in accordance with 36 
CRF 800.4(d) for the proposed JSF EIS undertaking at NAS Lemoore, Kings County, California 
The Navy respectfully requests your comments by 10 May 2012. 

If you have any questions or need additional information, please contact George Herbst, 
Archaeologist or David Sproul, Historian (contact information under "copy to" section below). 

~MrS J. CARDOZA 
uty Public Works Officer, U.S. Navy 

By Direction of the Commanding Officer 
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Enclosure: Archaeological Resources Survey Report 

Copy to: George Herbst, Archaeologist 
Environmental Core, NA VFAC SW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-3146 
Email: george.herbst@oavv.mil 

David Sproul, Historian 
Environmental Core, NA VFACSW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-2819 
Email: david.sproul@navv.mil 
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DEPARTMENT OF THE NAVY 
NAVAL AIR STATION LEMOORE 

700 AVENGER AVENUE 
LEMOORE CA 93248-5001 

Big Sandy Rancheria of Mono Indians 
37387 Auberry Mission Road 
Auberry, CA 93602 

Dear Tribal Counsel: 

IN REPLY REFER TO: 

5090 
SerN45U0041 
April 10, 2012 

SUBJECT: GOVERNMENT-TO- GOVERNMENT CONSULTATION WI1H THE BIG 
SANDY RANCHERIA OF MONO INDIANS ON PROJECT APE 

This letter initiates government-to- government consultation with the Big Sandy Rancheria of 
Mono Indians regarding a Department of Navy (DoN) undertaking to prepare Naval Air Station 
(NAS) Lemoore, for the homebasing of the new F-35C Joint Strike Fighter (JSF) at its facilities 
located in Kings County, California. This consultation supports Alternative 2 of the U.S. Navy's 
Environmental Impact Statement for the homebasing effort. The project APE, significance 
findings and compliance steps are outlined below. The Navy respectfully requests your 
comments on the proposed federal undertaking. 

DESCRIPTION OF UNDERTAKING 

The Navy is preparing an Environmental Impact Statement EIS for the purpose of analyzing 
the facility requirements for the introduction of the F-35C Lightning II (Joint Strike Fighter
JSF) aircraft on the U.S. West Coast. The JSF is a multi-role combat airctaft that will eventually 
replace the F/A-18 A, B, C, and D Hornets. The F-35C is the carrier-based variant. The JSF EIS 
includes two facilities studies alternatives: 

a. 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron (FRS) to 
NAF El Centro, CA 

b. 7F-35 C 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron 
(FRS) to NAS Lemoore, CA. 

This consultation will address the proposed actions under Alternative 2. Alternative 1 will be 
addressed in a separate consultation effort. 

The undertaking (Alternative 2) proposes new construction and modification of existing 
facilities at NAS Lemoore to support the homebasing of the new JSF aircraft. Facility 
construction, upgrade, renovation and/or reconfiguration plans include (see Figures 1 and 2 for 
asset locations): 
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a Fleet Replacement Squadron (FRS) Aircraft Maintenance Hangar- One (1) Type I 
modified module -71,344 SF. 

b. Aircraft Maintenance Hangar- Addition to existing Hangar 3 -43,595 SF 

c. Aircraft Maintenance Hangar- Addition to existing Hangar 5 - 47,556 SF 

d. Aircraft Parking Apron- 758,400 SF 

e. Connector Taxiway to 32-R Taxiway- 133,350 SF 

f. New Apron Access Taxiway- 37,500 SF. 

g. New Hangar Access Apron- 21,000 SF. 

h. Pilot Fit Facility- 4,100 SF 

i. POV Parking (Satellite)- 270,000 SF (30,000 SY)l 

J. Academic Training Center (ATC) Addition to Building 43 (Phase I)- 34,000 SF 

k. COMSEC Facility Addition to Building 140-3,800 SF 

I. Academic Training Center (ATC) Addition to Building 43 (Phase II)- 28,503 SF 

m. Academic Training Center (ATC) Renovate Building 43 (Phase II)- 9,806 SF 

n. Centralized Engine Repair Facility (CERF) Addition to Building 170 - 20,500 SF 

o. CERF Covered Storage- 11,000 SF 

p. New Bachelor Enlisted Quarters (BEQs) (Figure 2)- 79,520 SF 

New Facilities Construction 

The proposed introduction of the F-35C at NAS Lemoore will require the constroction of a 
new hangar, taxiway extension, aircraft parking/apron access, Academic Training Center/Pilot 
Fit Facility (ATC Phase I), POV parking area and new Bachelor Enlisted Quarters (BEQ). The 
majority of proposed new facilities construction will be contained in airfield area One new BEQ 
will be constructed in the administration area to the south of the airfield. All new facilities 
construction, except for ATC Phase I, which will require the demolition of existing buildings, 
will take place on unimproved portions oflands adjacent to existing facilities. Excavation in 
preparation for constroction of new facilities and paved features is not expected to exceed 2 
meters (approximately 6ft.). 
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The proposed introduction of the F-35C at NAS Lemoore will also require additions to 
Hangars 3 and 5, Building 43 (ATC Phase II), POV Parking, Building 140 (Communications 
Security (COMSEC) reconfiguration and Building 170 (Centralized Engine Repair Facility 
(CERF) including covered storage. 

PROJECT APE 

The APE (Figures 1 and 2) encompasses approximately 217 acres, 129 of which constitute 
built-environment, the remaining 88 acres being unimproved, graded portions ofland between 
and adjacent to existing facilities. The majority of the APE (201 acres) is located in the airfield 
area of the installation. The proposed construction of a new BEQ, however, is located in the 
administration area to the south of the airfield. Six potential locations (Sites A-F) have been 
identified for the proposed BEQ construction, with Site A being the preferred location. Each 
proposed BEQ location is part of the NAS Lemoore Facilities Management Department base 
development plan. The reviewer will also note that four existing baseball fields are located in 
Sites C and D. 

Besides having seen extensive agricultural use since the early 20th century, all unimproved 
portions of the APE have been mechanically graded as part of the overall development of the 
installation. Consequently, there are no undisturbed native soil contexts preserved within the 
APE boundaries. 

The boundaries of the APE account for a 30 meter buffer around the project area, which 
makes provisions for equipment transport and construction lay-down areas. Where it is practical, 
lay-down areas will be located on existing paved features. The vertical depth of disturbance for 
the proposed undertaking, including any underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

IDENTIFICATION OF IDSTORIC PROPERTIES 

A cultural resources records search carried out in March 2010 by the Southern San Joaquin 
Valley Information Center indicated 12 cultural resource studies have been conducted within a 
one mile radius of the project area. The record search identified seven recorded archaeological 
sites within that area-P-16-000053, 00118,000134,000135,000136,000199, and 000200-
none of which are listed or eligible for listing in the National Register of Historic Places, or the 
California Historic Resource Inventory. Additionally, the records search found that the Southern 
Pacific Railroad Grade was determined not eligible for listing on the National Register of 
Historic Places. 

Archaeological Inventory 

Extended Phase I archaeological investigation for the proposed undertaking was carried out 
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on 22-23 February and 14-15 March 2012 by NAVFAC SW Cultural Resources Program staff 
members led by George Herbst. The extended investigation consisted of systematic pedestrian 
survey and subsurface probing via shovel test pits (SIPs). 

The survey was conducted in 15-20 meter-spaced parallel transects oriented north/south in 
the unimproved portions of the APE. Ground cover throughout the airfield portions consisted of 
low-cut, non-native Brome grass, which allowed for only approximately 50% visibility. 
Extensive rodent burrowing offered additional opportunity to inspect the ground for changes in 
soil color and composition as well as artifact content. Ground cover in the administration area 
consisted oflandscaped lawns (Sites A-B and E-F) and Baseball fields (Sites C-D). 

No cultural deposits were observed within the APE. However, one isolate, which consisted 
of a lithic multi-tool, was recorded in the north easternmost comer of the APE. To determine the 
archaeological context, five SIPs were excavated centrally around the isolate location in 2 meter 
intervals to a sterile depth of 25 em. No subsurface archaeological deposits were encountered 
and subsurface probing indicated the surrounding soil matrix consisted of transported fill. 

Buildings Inventory 

In compliance with 36 CFR 800.4(a) and (b), the Navy has identified and surveyed possible 
historic structures and buildings inside the APE in an effort to identify all historic properties 
present. Consistent with 36 CFR 800.4(c)(l), the Navy has evaluated the properties inside the 
APE and has determined that Hangars 1, 2, and 4 are not significant and are not eligible for 
listing on the National Register of Historic Places. Based on existing cultural resources reports, 
known Cold War-era historic contexts for NAS Lemoore, a recent photographic records survey, 
and analysis of property records, the Navy has applied the National Register criteria (36 CFR 
part63) to the properties identified within the APE that have not been previously evaluated for 
National Register eligibility. The Navy has determined that Buildings 43, 140, 170, 270, and 
330 do not possess historic significance sufficient to qualify them for eligibility for listing on the 
National Register. The attached DPR 523 forms provide historic context, significance 
evaluation, and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In 
summary, the Navy has determined that Buildings 43, 140, 170,270, and 330 do not meet the 
criteria for eligibility required for listing on the National Register. 

FINDINGS 

The extended Phase I archaeological inventory did not identify historic properties within the 
APE. The isolate recorded within the APE lacks archaeological context, and its current location 
is most likely the result of non-natural mechanical transport. 

Furthermore, based on land use since the early 20th century and the geomorphology of the 
vicinity, encountering archaeological deposits within 2-4 meters of the surface represents a very 
low probability (see Milliken and Young's 2000 report- Surface Reconnaissance, 
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Geomorphological Analysis, and Reassessment of Archaeological Sensitivity Zones at Naval Air 
Station, Lemoore. Report on file at NAS Lemoore). 

Built in 1959 and commissioned in 1961, Buildings 140, 170, 270, and 330 have only 
recently turned fifty years of age. Built in 1981, Building 43 has not reached 50 years of age but 
falls inside the potential period of Cold War-era significance. Previous analyses, specifically the 
1997 Historic and Archeological Resources Protection (HARP) Plan, did not identify any 
historic context(s) at NAS Lemoore that conld provide Buildings 43, 140, 170, 270, and 330 with 
"exceptional significance" necessary for eligibility under NRHP Criterion G for structures and 
buildings less than 50 years old. Nothing about the historic context has changed at NAS 
Lemoore since Buildings 140, 170, 270, and 330 turned fifty years old, and nothing researched 
for this evaluation of Buildings 43, 140, 170, 270, and 330 produced information that would 
demonstrate "exceptional significance" and lead to a determination of eligibility under Cold 
War-era themes. The attached DPR 523 forms provide historic context, significance evaluation, 
and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In summary, the 
Navy has determined that Buildings 43, 140, 170, 270, and 330 do not meet the criteria for 
eligibility required for listing on the National Register. The Navy has investigated the potential 
for Cold War era context during numerous consultations at NAS Lemoore and has determined 
that no general context for Cold War era significance exists at the installation. Therefore, the 
Navy has determined that no historic properties are present within the APE. 

REQUEST FOR COMMENT 

Based on the results of the records search and field investigation, the Navy is requesting 
CASHPO concurrence with its finding of"No historic properties affected" in accordance with 36 
CRF 800.4( d) for the proposed JSF EIS undertaking at NAS Lemoore, Kings County, California. 
The Navy respectfully requests your comments by 10 May 2012. 

If you have any questions or need additional information, please contact George Herbst, 
Archaeologist or David Sproul, Historian (contact information under "copy to" section below). 

m<l!lfNIS J. CARDOZA 
eputy Public Works Officer, U.S. Navy 

By Direction of the Commanding Officer 
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Copy to: George Herbst, Archaeologist 
Environmental Core, NA VF AC SW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-3146 
Email: qeorge.herbst@navv.mil 

David Sproul, Historian 
Environmental Core, NA VF ACSW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-2819 
Email: david.sproul@navv.mil 
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Table Mountain Rancheria Tribe 
23736 Sky Harbour Rd. 
Friant, CA 93626 

Dear Tribal Counsel: 

DEPARTMENT OF THE NAVY 
NAVAL AIR STAnON LEMOORE 

700 AVENGER AVENUE 

LEMOORE CA 93246-5001 W REPLY REFER TO: 

5090 
Ser N45U0042 
AprillO, 2012 

SUBJECT: GOVERNMENT-TO- GOVERNMENT CONSULTATION WITH THE TABLE 
MOUNTAIN RANCHERIA TRIBE ON PROJECT APE 

1bis letter initiates government-to- government consultation with the Table Mountain 
Rancheria Tribe regarding a Department of Navy (DoN) undertaking to prepare Naval Air 
Station (NAS) Lemoore, for the homebasing of the new F-35C Joint Strike Fighter (JSF) at its 
facilities located in Kings County, California 1bis consultation supports Alternative 2 of the 
U.S. Navy's Environmental Impact Statement for the homebasing effort. The project APE, 
significance findings and compliance steps are outlined below. The Navy respect:fully requests 
your comments on the proposed federal undertaking. 

DESCRIPTION OF UNDERTAKING 

The Navy is preparing an Environmental Impact Statement EIS for the purpose of analyzing 
the facility requirements for the introduction of the F-35C Lightning II (Joint Strike Fighter
JSF) aircraft on the U.S. West Coast. The JSF is a multi-role combat aircraft that will eventually 
replace the F/A-18 A, B, C, and D Hornets. The F-35C is the carrier-based variant. The JSF EIS 
includes two facilities studies alternatives: 

a. 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron (FRS) to 
NAF El Centro, CA 

b. 7F-35 C 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron 
(FRS) to NAS Lemoore, CA. 

This consultation will address the proposed actions under Alternative 2. Alternative 1 will be 
addressed in a separate consultation effort. 

The undertaking (Alternative 2) proposes new construction and modification of existing 
facilities at NAS Lemoore to support the homebasing of the new JSF aircraft. Facility 
construction, upgrade, renovation and/or recon:figuration plans include (see Figures 1 and 2 for 
asset locations): 
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a. Fleet Replacement Squadron (FRS) Aircraft Maintenance Hangar- One (1) Type I 
modified module -71,344 SF. 

b. Aircraft Maintenance Hangar- Addition to existing Hangar 3 -43,595 SF 

c. Aircraft Maintenance Hangar- Addition to existing Hangar 5 -47,556 SF 

d. Aircraft Parking Apron- 758,400 SF 

e. Connector Taxiway to 32-R Taxiway- 133,350 SF 

£ New Apron Access Taxiway- 37,500 SF. 

g. New Hangar Access Apron- 21,000 SF. 

h. Pilot Fit Facility- 4,100 SF 

1. POV Parking (Satellite)- 270,000 SF (30,000 SY)l 

j. Academic Training Center (ATC) Addition to Building 43 (Phase I)- 34,000 SF 

k. COMSEC Facility Addition to Building 140-3,800 SF 

I. Academic Training Center (ATC) Addition to Building 43 (Phase IT)- 28,503 SF 

m. Academic Training Center (ATC) Renovate Building 43 (Phase IT)- 9,806 SF 

n. Centralized Engine Repair Facility (CERF) Addition to Building 170 - 20,500 SF 

o. CERF Covered Storage- 11,000 SF 

p. New Bachelor Enlisted Quarters (BEQs) (Figure 2) -79,520 SF 

New Facilities Construction 

The proposed introduction of the F-35C at NAS Lemoore will require the construction of a 
new hangar, taxiway extension, aircraft parking/apron access, Academic Training Center/Pilot 
Fit Facility (ATC Phase I), POV parking area and new Bachelor Enlisted Quarters (BEQ). The 
majority of proposed new facilities construction will be contained in airfield area One new BEQ 
will be constructed in the administration area to the south of the airfield. All new facilities 
construction, except for ATC Phase I, which will require the demolition of existing buildings, 
will take place on uniniproved portions oflands adjacent to existing facilities. Excavation in 
preparation for construction of new facilities and paved features is not expected to exceed 2 
meters (approximately 6ft.). 
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The proposed introduction of the F-35C at NAS Lemoore wi.li also require additions to 
Hangars 3 and 5, Building 43 (ATC Phase II), POV Parking, Building 140 (Communications 
Security (COMSEC) recon:figuration and Building 170 (Centralized Engine Repair Facility 
(CERF) including covered storage. 

PROJECT APE 

The APE (Figures 1 and 2) encompasses approximately 217 acres, 129 of which constitute 
built-environment, the remaining 88 acres being unimproved, graded portions ofland between 
and adjacent to existing facilities. The majority of the APE (201 acres) is located in the airfield 
area of the installation. The proposed construction of a new BEQ, however, is located in the 
administration area to the south of the airfield. Six potential locations (Sites A-F) have been 
identified for the proposed BEQ construction, with Site A being the preferred location. Each 
proposed BEQ location is part of the NAS Lemoore Facilities Management Department base 
development plan. The reviewer will also note that four existing baseball fields are located in 
Sites C and D. 

Besides having seen extensive agricultural use since the early 20th century, all unimproved 
portions of the APE have been mechanically graded as part of the overall development of the 
installation. Consequently, there are no undisturbed native soil contexts preserved within the 
APE boundaries. 

The boundaries of the APE account for a 30 meter buffer around the project area, which 
makes provisions for equipment transport and construction lay-down areas. Where it is practical, 
lay -down areas will be located on existing paved features. The vertical depth of disturbance for 
the proposed undertaking, including any underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

IDENTIFICATION OF IDSTORIC PROPERTIES 

A cultural resources records search carried out in March 2010 by the Southern San Joaquin 
Valley Information Center indicated 12 cultural resource studies have been conducted within a 
one mile radius of the project area. The record search identified seven recorded archaeological 
sites within that area- P-16-000053, 00118, 000134, 000135, 000136, 000199, and 000200-
none of which are listed or eligible for listing in the National Register of Historic Places, or the 
California Historic Resource Inventory. Additionally, the records search found that the Southern 
Pacific Railroad Grade was determined not eligible for listing on the National Register of 
Historic Places. 

Archaeological Inventory 

Extended Phase I archaeological investigation for the proposed undertaking was carried out 
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on22-23 February and I4-I5 March 20I2 byNA VFAC SW Cultural Resources Program staff 
members led by George Herbst. The extended investigation consisted of systematic pedestrian 
survey and subsurface probing via shovel test pits (STPs). 

The survey was conducted in IS-20 meter-spaced parallel transects oriented north/south in 
the unimproved portions of the APE. Ground cover throughout the airfield portions consisted of 
low-cut, non-native Brome grass, which allowed for only approximately 50% visibility. 
Extensive rodent burrowing offered additional opportunity to inspect the ground for changes in 
soil color and composition as well as artifact content. Ground cover in the administration area 
consisted oflandscaped lawns (Sites A-Band E-F) and Baseball fields (Sites C-D). 

No cultural deposits were observed within the APE. However, one isolate, which consisted 
of a lithic multi-tool, was recorded in the north easternmost comer of the APE. To determine the 
archaeological context, five STPs were excavated centrally around the isolate location in 2 meter 
intervals to a sterile depth of 25 em. No subsurface archaeological deposits were encountered 
and subsurface probing indicated the surrounding soil matrix consisted of transported fill. 

Buildings Inventory 

In compliance with 36 CFR 800.4(a) and (b), the Navy has identified and surveyed possible 
historic structures and buildings inside the APE in an effort to identify all historic properties 
present. Consistent with 36 CFR 800.4( c )(I), the Navy has evaluated the properties inside the 
APE and has determined that Hangars I, 2, and 4 are not significant and are not eligible for 
listing on the National Register of Historic Places. Based on existing cultural resources reports, 
known Cold War-era historic contexts for NAS Lemoore, a recent photographic records survey, 
and analysis of property records, the Navy has applied the National Register criteria (36 CFR 
part63) to the properties identified within the APE that have not been previously evaluated for 
National Register eligibility. The Navy has determined that Buildings 43, I40, I 70, 270, and 
330 do not possess historic significance sufficient to qualifY them for eligibility for listing on the 
National Register. The attached DPR 523 forms provide historic context, significance 
evaluation, and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In 
summary, the Navy has determined that Buildings 43, I40, I 70,270, and 330 do not meet the 
criteria for eligibility required for listing on the National Register. 

FINDINGS 

The extended Phase I archaeological inventory did not identify historic properties within the 
APE. The isolate recorded within the APE lacks archaeological context, and its current location 
is most likely the result of non-natural mechanical transport. 

Furthermore, based on land use since the early 20th century and the geomorphology of the 
vicinity, encountering archaeological deposits within 2-4 meters of the surface represents a very 
low probability (see Milliken and Young's 2000 report- Surface Reconnaissance, 
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Geomorphological Analysis, and Reassessment of Archaeological Sensitivity Zones at Naval Air 
Station, Lemoore. Report on file at NAS Lemoore). 

Built in 1959 and commissioned in 1961, Buildings 140, 170, 270, and 330 have only 
recently turned fifty years of age. Built in 1981, Building 43 has not reached 50 years of age but 
falls inside the potential period of Cold War-era significance. Previous analyses, specifically the 
1997 Historic and Archeological Resources Protection (HARP) Plan, did not identify any 
historic context(s) at NAS Lemoore that could provide Buildings 43, 140, 170, 270, and 330 with 
"exceptional significance" necessary for eligibility under NRHP Criterion G for structures and 
buildings less than 50 years old. Nothing about the historic context has changed at NAS 
Lemoore since Buildings 140, 170, 270, and 330 turned fifty years old, and nothing researched 
for this evaluation of Buildings 43, 140, 170, 270, and 330 produced information that would 
demonstrate "exceptional significance" and lead to a determination of eligibility under Cold 
War-era themes. The attached DPR 523 forms provide historic context, significance evaluation, 
and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In sununary, the 
Navy has determined that Buildings 43, 140, 170, 270, and 330 do not meet the criteria for 
eligibility required for listing on the National Register. The Navy has investigated the potential 
for Cold War era context during numerous consultations at NAS Lemoore and has determined 
that no general context for Cold War era significance exists at the installation. Therefore, the 
Navy has determined that no historic properties are present within the APE. 

REQUESTFORCO~NT 

Based on the results of the records search and field investigation, the Navy is requesting 
CASHPO concurrence with its finding of ''No historic properties affected" in accordance with 36 
CRF 800.4(d) for the proposed JSF EIS undertaking at NAS Lemoore, Kings County, California 
The Navy respectfully requests your comments by 10 May 2012. 

If you have any questions or need additional information, please contact George Herbst, 
Archaeologist or David Sproul, Historian (contact informatio der "copy to" section below). 

{\j;l~~S J. CARDOZA 
Deputy Public Works Officer, U.S. Navy 
By Direction of the Commanding Officer 
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Enclosure: Archaeological Resources Survey Report. 

Copy to: George Herbst, Archaeologist 
Environmental Core, NA VF ACSW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-3146 
Email: georae.herbst@navv.mil 

David Sproul, Historian 
Environmental Core, NA VF ACSW 
1220 Pacific Highway 
San Diego, CA 92t32-5190 
Phone: 619-532-2819 
Email: david.sproul@navv.mil 
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340 North Reservation Road 
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Dear Tribal Counsel: 

DEPARTMENT OF THE NAVY 
NAVAL AIR STATION LEMOORE 

700 AVENGER AVENUE 

LEMOORE CA 93246-5001 IN R£Pl Y REFER TO: 

5090 
Ser N45L/0043 
April10, 2012 

SUBJECT: GOVERNMENT-TO- GOVERNMENT CONSULTATION WITII TIIE TULE 
RIVER INDIAN TRIBE ON PROJECT APE 

This letter initiates government-to- government consultation with the Tule River Indian 
Tribe regarding a Department ofNavy (DoN) undertaking to prepare Naval Air Station (NAS) 
Lemoore, for the homebasing of the new F-35C Joint Strike Fighter (JSF) at its facilities located 
in Kings County, California. This consultation supports Alternative 2 of the U.S. Navy's 
Environmental Impact Statement for the homebasing effort. The project APE, significance 
findings and compliance steps are outlined below. The Navy respectfully requests your 
comments on the proposed federal undertaking. 

DESCRIPTION OF UNDERTAKING 

The Navy is preparing an Environmental Impact Statement EIS for the purpose of analyzing 
the facility requirements for the introduction of the F-35C Lightning II (Joint Strike Fighter
JSF) aircraft on the U.S. West Coast. The JSF is a multi-role combat aircraft that will eventually 
replace the F/A-18 A, B, C, and D Hornets. The F-35C is the carrier-based variant. The JSF EIS 
includes two facilities studies alternatives: 

a. 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron (FRS) to 
NAF El Centro, CA 

b. 7F-35 C 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron 
(FRS) to NAS Lemoore, CA. 

This consultation will address the proposed actions under Alternative 2. Alternative 1 will be 
addressed in a separate consultation effort. 

The undertaking (Alternative 2) proposes new construction and modification of existing 
facilities at NAS Lemoore to support the homebasing of the new JSF aircraft. Facility 
construction, upgrade, renovation and/or reconfiguration plans include (see Figures 1 and 2 for 
asset locations): 
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a. Fleet Replacement Squadron (FRS) Aircraft Maintenance Hangar- One (1) Type I 
modified module -71,344 SF. 

b. Aircraft Maintenance Hangar- Addition to existing Hangar 3 - 43,595 SF 

c. Aircraft Maintenance Hangar- Addition to existing Hangar 5-47,556 SF 

d. Aircraft Parking Apron -758,400 SF 

e. Connector Taxiway to 32-R Taxiway- 133,350 SF 

£ New Apron Access Taxiway- 37,500 SF. 

g. New Hangar AccessApron-21,000 SF. 

h. Pilot Fit Facility- 4,100 SF 

i. POV Parking (Satellite) - 270,000 SF (30,000 SY) 1 

j. Academic Training Center (ATC) Addition to Building 43 (Phase I)- 34,000 SF 

k. COMSEC Facility Addition to Building 140-3,800 SF 

1. Academic Training Center (ATC) Addition to Building 43 (Phase II)- 28,503 SF 

m. Academic Training Center (ATC) Renovate Building 43 (Phase II)- 9,806 SF 

n. Centralized Engine Repair Facility (CERF) Addition to Building 170-20,500 SF 

o. CERF Covered Storage-11,000 SF 

p. New Bachelor Enlisted Quarters (BEQs) (Figure 2) -79,520 SF 

New Facilities Construction 

The proposed introduction of the F-35C at NAS Lemoore will require the construction of a 
new hangar, taxiway extension, aircraft parking/apron access, Academic Training Center/Pilot 
Fit Facility (ATC Phase I), POV parking area and new Bachelor Enlisted Quarters (BEQ). The 
majority of proposed new facilities construction will be contained in airfield area. One new BEQ 
will be constructed in the administration area to the south of the airfield. All new facilities 
construction, except for ATC Phase I, which will require the demolition of existing buildings, 
will take place on unimproved portions oflands adjacent to existing facilities. Excavation in 
preparation for construction of new facilities and paved features is not expected to exceed 2 
meters (approximately 6ft.). 
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The proposed introduction of the F-35C at NAS Lemoore will also require additions to 
Hangars 3 and 5, Building 43 (ATC Phase II), POV Parking, Building 140 (Communications 
Security (COMSEC) reconfiguration and Building 170 (Centralized Engine Repair Facility 
(CERF) including covered storage. 

PROJECT APE 

The APE (Figures 1 and 2) encompasses approximately 217 acres, 129 of which constitute 
built-environment, the remaining 88 acres being unimproved, graded portions ofland between 
and adjacent to existing facilities. The majority of the APE (201 acres) is located in the airfield 
area of the installation. The proposed construction of a new BEQ, however, is located in the 
administration area to the south of the airfield. Six potential locations (Sites A-F) have been 
identified for the proposed BEQ construction, with Site A being the preferred location. Each 
proposed BEQ location is part of the NAS Lemoore Facilities Management Department base 
development plan. The reviewer will also note that four existing baseball fields are located in 
Sites C and D. 

Besides having seen extensive agricultural use since the early 20th century, all unimproved 
portions of the APE have been mechanically graded as part of the overall development of the 
installation. Consequently, there are no undisturbed native soil contexts preserved within the 
APE boundaries. 

The boundaries of the APE account for a 30 meter buffer around the project area, which 
makes provisions for equipment transport and construction lay-down areas. Where it is practical, 
lay-down areas will be located on existing paved features. The vertical depth of disturbance for 
the proposed undertaking, including any underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

IDENTIFICATION OF IDSTORIC PROPERTIES 

A cultural resources records search carried out in March 2010 by the Southern San Joaquin 
Valley Information Center indicated 12 cultural resource studies have been conducted within a 
one mile radius of the project area The record search identified seven recorded archaeological 
sites within that area- P-16-000053, 00118, 000134, 000135, 000136, 000199, and 000200-
none of which are listed or eligible for listing in the National Register of Historic Places, or the 
California Historic Resource Inventory. Additionally, the records search found that the Southern 
Pacific Railroad Grade was determined not eligible for listing on the National Register of 
Historic Places. 

Archaeological Inventory 

Extended Phase I archaeological investigation for the proposed undertaking was carried out 
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on22-23 February and 14-15 March 2012 byNAVFAC SW Cultural Resources Program staff 
members led by George Herbst. The extended investigation consisted of systematic pedestrian 
survey and subsurface probing via shovel test pits (SIPs). 

The survey was conducted in 15-20 meter-spaced parallel transects oriented north/south in 
the unimproved portions of the APE. Ground cover throughout the airfield portions consisted of 
low-cut, non-native Brome grass, which allowed for only approximately 50% visibility. 
Extensive rodent burrowing offered additional opportunity to inspect the ground for changes in 
soil color and composition as well as artifact content. Ground cover in the administration area 
consisted oflandscaped lawns (Sites A-Band E-F) and Baseball fields (Sites C-D). 

No cultural deposits were observed within the APE. However, one isolate, which consisted 
of a lithic multi-tool, was recorded in the north easternmost comer of the APE. To determine the 
archaeological context, five SIPs were excavated centrally around the isolate location in 2 meter 
intervals to a sterile depth of 25 em. No subsurface archaeological deposits were encountered 
and subsurface probing indicated the surrounding soil matrix consisted of transported fill. 

Buildings Inventory 

In compliance with 36 CFR 800.4(a) and (b), the Navy has identified and surveyed possible 
historic structures and buildings inside the APE in an effort to identify all historic properties 
present. Consistent with 36 CFR 800.4( c )(1 ), the Navy has evaluated the properties inside the 
APE and has determined that Hangars 1, 2, and 4 are not significant and are not eligible for 
listing on the National Register of Historic Places. Based on existing cultural resources reports, 
known Cold War-era historic contexts for NAS Lemoore, a recent photographic records survey, 
and analysis of property records, the Navy has applied the National Register criteria (36 CFR 
part63) to the properties identified within the APE that have not been previously evaluated ~r 
National Register eligibility. The Navy has determined that Buildings 43, 140, 170, 270, and 
330 do not possess historic significance sufficient to qualify them for eligibility for listing on the 
National Register. The attached DPR 523 forms provide historic context, significance 
evaluation, and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In 
summary, the Navy has determined that Buildings 43, 140, 170,270, and 330 do not meet the 
criteria for eligibility required for listing on the National Register. 

FINDINGS 

The extended Phase I archaeological inventory did not identify historic properties within the 
APE. The isolate recorded within the APE lacks archaeological context, and its current location 
is most likely the result of non-natural mechanical transport. 

Furthermore, based on land use since the early 20th century and the geomorphology of the 
vicinity, encountering archaeological deposits within 2-4 meters of the surface represents a very 
low probability (see Milliken and Young's 2000 report- Surface Reconnaissance, 
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Geomorphological Analysis, and Reassessment of Archaeological Sensitivity Zones at Naval Air 
Station, Lemoore. Report on file at NAS Lemoore). 

Built in 1959 and commissioned in 1961, Buildings 140, 170, 270, and 330 have only 
recently turned fifty years of age. Built in 1981, Building 43 has not reached 50 years of age but 
falls inside the potential period of Cold War-era significance. Previous analyses, specifically the 
1997 Historic and Archeological Resources Protection (HARP) Plan, did not identify any 
historic context(s) at NAS Lemoore that could provide Buildings 43, 140, 170, 270, and 330 with 
"exceptional significance" necessary for eligibility under NRHP Criterion G for structures and 
buildings less than 50 years old. Nothing about the historic context has changed at NAS 
Lemoore since Buildings 140, 170, 270, and 330 turned fifty years old, and nothing researched 
for this evaluation of Buildings 43, 140, 170, 270, and 330 produced information that would 
demonstrate "exceptional significance" and lead to a determination of eligibility under Cold 
War-era themes. The attached DPR 523 forms provide historic context, significance evaluation, 
and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In summary, the 
Navy has determined that Buildings 43, 140, 170, 270, and 330 do not meet the criteria for 
eligibility required for listing on the National Register. The Navy has investigated the potential 
for Cold War era context during numerous consultations at NAS Lemoore and has determined 
that no general context for Cold War era significance exists at the installation. Therefore, the 
Navy has determined that no historic properties are present within the APE. 

REQUEST FOR COMMENT 

Based on the results of the records search and field investigation, the Navy is requesting 
CASHPO concurrence with its finding of"No historic properties affected" in accordance with 36 
CRF 800.4( d) for the proposed JSF EIS undertaking at NAS Lemoore, Kings County, California 
The Navy respectfully requests your comments by 10 May 2012. 

If you have any questions or need additional information, please contact George Herbst, 
Archaeologist or David Sproul, Historian (contact information under "copy to" section below). 

eputyPublic Works Officer, U.S. Navy 
By Direction of the Commanding Officer 
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Enclosure: Archaeological Resources Survey Report 

Copy to: George Herbst, Archaeologist 
Environmental Core, NA VF AC SW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-3146 
Email: george.herbst@naw.mil 

David Sproul, Historian 
Environmental Core, NA VF ACSW 
1220 Pacific Highway 
San Diego; CA 92132-5190 
Phone: 619-532-2819 
Email: david.sproul@naw.mil 
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DEPARTMENT OF THE NAVY 
NAVAL AIR STATION LEMOORE 

700 AVENGER AVENUE 

LEMOORE CA 93246-5001 

North Fork Rancheria Tribal Office 
P.O. Box 929 
North Fork, CA 93643 

Dear Tribal Counsel: 

IN REPLY REFeR TO: 

5090 
Ser N45U0044 
AprillO, 2012 

SUBJECT: GOVERNMENT-TO- GOVERNMENT CONSULTATION WITH THE NORTH 
FORK RANCHERIA TRIBE ON PROJECT APE 

This letter initiates government-to- government consultation with the North Fork Rancheria 
Tribe regarding a Department ofNavy (DoN) undertaking to prepare Naval Air Station (NAS) 
Lemoore, for the home basing of the new F-35C Joint Strike Fighter (JSF) at its facilities located 
in Kings County, California. This consultation supports Alternative 2 of the U.S. Navy's 
Environmental Impact Statement for the homebasing effort. The project APE, significance 
findings and compliance steps are outlined below. The Navy respectfully requests your 
comments on the proposed federal undertaking. 

DESCRIPTION OF UNDERTAKING 

The Navy is preparing an Environmental Impact Statement EIS for the purpose of analyzing 
the facility requirements for the introduction of the F-35C Lightning II (Joint Strike Fighter -
JSF) aircraft on the U.S. West Coast. The JSF is a multi-role combat aircraft that will eventually 
replace the F/A-I8 A, B, C, and D Hornets. The F-35C is the carrier-based variant. The JSF EIS 
includes two facilities studies alternatives: 

a. 7 F-35C Operational Squadrons and an F -35C Fleet Replacement Squadron (FRS) to 
NAF El Centro, CA 

b. 7F-35 C 7 F-35C Operational Squadrons and an F-35C Fleet Replacement Squadron 
(FRS) to NAS Lemoore, CA. 

This consultation will address the proposed actions under Alternative 2. Alternative I will be 
addressed in a separate consultation effort. 

The undertaking (Alternative 2) proposes new construction and modification of existing 
facilities at NAS Lemoore to support the homebasing of the new JSF aircraft. Facility 
construction, upgrade, renovation and/or reconfiguration plans include (see Figures I and 2 for 
asset locations): 
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. a. Fleet Replacement Squadron (FRS) Aircraft Maintenance Hangar- One (1) Type I 
modified module- 71,344 SF. 

b. Aircraft Maintenance Hangar- Addition to existing Hangar 3 - 43,595 SF 

c. Aircraft Maintenance Hangar- Addition to existing Hangar 5 -47,556 SF 

d. Aircraft Parking Apron- 758,400 SF 

e. Connector Taxiway to 32-R Taxiway -133,350 SF 

f. New Apron Access Taxiway- 37,500 SF. 

g. New Hangar Access Apron- 21,000 SF. 

h. Pilot Fit Facility- 4,100 SF 

i. POV Parking (Satellite) - 270,000 SF (30,000 SY) 1 

j. Academic Training Center (ATC) Addition to Building 43 (Phase I)- 34,000 SF 

k. COMSEC Facility Addition to Building 140-3,800 SF 

1. Academic Training Center (ATC) Addition to Building 43 (Phase 11) - 28,503 SF 

m. Academic Training Center (ATC) Renovate Building 43 (Phase 11)- 9,806 SF 

n. Centralized Engine Repair Facility (CERF) Addition to Building 170-20,500 SF 

o. CERF Covered Storage- 11,000 SF 

p. New Bachelor Enlisted Quarters (BEQs) (Figure 2) -79,520 SF 

New Facilities Construction 

The proposed introduction of the F-35C at NAS Lemoore will require the construction of a 
new hangar, taxiway extension, aircraft parking/apron access, Academic Training Center/Pilot 
Fit Facility (ATC Phase I), POV parking area and new Bachelor Enlisted Quarters (BEQ). The 
majority of proposed new facilities construction will be contained in airfield area One new BEQ 
will be constructed in the administration area to the south of the airfield. All new facilities 
construction, except for ATC Phase I, which will require the demolition of existing buildings, 
will take place on unimproved portions oflands adjacent to existing facilities. Excavation in 
preparation for construction of new facilities and paved features is not expected to exceed 2 
meters (approximately 6ft.). 

2 
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The proposed introduction of the F-35C at NAS Lemoore will also require additions to 
Hangars 3 and 5, Building 43 (ATC Phase II), POV Parking, Building 140 (Communications 
Security (COMSEC) reconfiguration and Building 170 (Centralized Engine Repair Facility 
(CERF) including covered storage. 

PROJECT APE 

The APE (Figures 1 and 2) encompasses approximately 217 acres, 129 of which constitute 
built-environment, the remaining 88 acres being unimproved, graded portions ofland between 
and adjacent to existing facilities. The majority of the APE (201 acres) is located in the airfield 
area of the installation. The proposed construction of a new BEQ, however, is located in the 
administration area to the south of the airfield. Six potential locations (Sites A-F) have been 
identified for the proposed BEQ construction, with Site A being the preferred location. Each 
proposed BEQ location is part of the NAS Lemoore Facilities Management Department base 
development plan. The reviewer will also note that four existing baseball fields are located in 
Sites C and D. 

Besides having seen extensive agricultural use since the early 20th century, all unimproved 
portions of the APE have been mechanically graded as part of the overall development of the 
installation. Consequently, there are no undisturbed native soil contexts preserved within the 
APE boundaries. 

The boundaries of the APE account for a 30 meter buffer around the project area, which 
makes provisions for equipment transport and construction lay-down areas. Where it is practical, 
lay-down areas will be located on existing paved features. The vertical depth of disturbance for 
the proposed undertaking, including any underground utilities inclusive of each new facility or 
addition, is not expected to exceed 2 meters. 

IDENTIFICATION OF IDSTORIC PROPERTIES 

A cultural resources records search carried out in March 2010 by the Southern San Joaquin 
Valley Information Center indicated 12 cultural resource studies have been conducted within. a 
one mile radius of the project area. The record search identified seven recorded archaeological 
sites within that area- P-16-000053, 00118, 000134, 000135, 000136, 000199, and 000200-
none of which are listed or eligible for listing in the National Register of Historic Places, or the 
California Historic Resource Inventory. Additionally, the records search found that the Southern 
Pacific Railroad Grade was determined not eligible for listing on the National Register of 
Historic Places. 

Archaeological Inventory 

Extended Phase I archaeological investigation for the proposed undertaking was carried out 

3 
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on 22-23 February and 14-15 March 2012 byNAVFAC SW Cultural Resources Program staff 
members led by George Herbst. The extended investigation consisted of systematic pedestrian 
survey and subsurface probing via shovel test pits (STPs). 

The survey was conducted in 15-20 meter-spaced parallel transects oriented north/south in 
the unimproved portions of the APE. Ground cover throughout the airfield portions consisted of 
low-cut, non-native Brome grass, which allowed for only approximately 50% visibility. 
Extensive rodent burrowing offered additional opportunity to inspect the ground for changes in 
soil color and composition as well as artifact content. Ground cover in the administration area 
consisted oflandscaped lawns (Sites A-Band E-F) and Baseball fields (Sites C-D). 

No cultural deposits were observed within the APE. However, one isolate, which consisted 
of a lithic multi-tool, was recorded in the north easternmost comer of the APE. To determine the 
archaeological context, five STPs were excavated centrally around the isolate location in 2 meter 
intervals to a sterile depth of 25 em. No subsurface archaeological deposits were encountered 
and subsurface probing indicated the surrounding soil matrix consisted of transported fill. 

Buildings Inventory 

In compliance with 36 CFR 800.4(a) and (b), the Navy has identified and surveyed possible 
historic structures and buildings inside the APE in an effort to identify all historic properties 
present. Consistent with 36 CFR 800.4( c )(1 ), the Navy has evaluated the properties inside the 
APE and has determined that Hangars 1, 2, and 4 are not significant and are not eligible for 
listing on the National Register of Historic Places. Based on existing cultural resources reports, 
known Cold War-era historic contexts for NAS Lemoore, a recent photographic records survey, 
and analysis of property records, the Navy has applied the National Register criteria (36 CFR 
part63) to the properties identified within the APE that have not been previously evaluated for 
National Register eligibility. The Navy has determined that Buildings 43, 140, 170, 270, and 
330 do not possess historic significance sufficient to qualifY them for eligibility for listing on the 
National Register. The attached DPR 523 forms provide historic context, significance 
evaluation, and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In 
summary, the Navy has determined that Buildings 43, 140, 170, 270, and 330 do not meet the 
criteria for eligibility required for listing on the National Register. 

FINDINGS 

The extended Phase I archaeological inventory did not identify historic properties within the 
APE. The isolate recorded within the APE lacks archaeological context, and its current location 
is most likely the result of non-natural mechanical transport. 

Furthermore, based on land use since the early 20th century and the geomorphology of the 
vicinity, encountering archaeological deposits within 2-4 meters of the surface represents a very 
low probability (see Milliken and Young's 2000 report- Surface Reconnaissance, 
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Geomorphological Analysis, and Reassessment of Archaeological Sensitivity Zones at Naval Air 
Station, Lemoore. Report on file at NAS Lemoore). 

Built in 1959 and commissioned in 1961, Buildings 140, 170, 270, and 330 have only 
recently turned fifty years of age. Built in 1981, Building 43 has not reached 50 years of age but 
falls inside the potential period of Cold War-era significance. Previous analyses, specifically the 
1997 Historic and Archeological Resources Protection (HARP) Plan, did not identifY any 
historic context(s) at NAS Lemoore that could provide Buildings 43, 140, 170, 270, and 330 with 
"exceptional significance" necessary for eligibility under NRHP Criterion G for structures and 
buildings less than 50 years old. Nothing about the historic context has changed at NAS 
Lemoore since Buildings 140, 170, 270, and 330 turned fifty years old, and nothing researched 
for this evaluation of Buildings 43, 140, 170, 270, and 330 produced information that would 
demonstrate "exceptional significance" and lead to a determination of eligibility under Cold 
War-era themes. The attached DPR 523 forms provide historic context, significance evaluation, 
and a detailed determination of eligibility under NRHP Criteria A, B, C, and D. In summary, the 
Navy has determined that Buildings 43, 140, 170, 270, and 330 do not meet the criteria for 
eligibility required for listing on the National Register. The Navy has investigated the potential 
for Cold War era context during numerous consultations at NAS Lemoore and has determined 
that no general context for Cold War era significance exists at the installation. Therefore, the 
Navy has determined that no historic properties are present within the APE. 

REQUESTFORCO~NT 

Based on the results of the records search and field investigation, the Navy is requesting 
CASHPO concurrence with its finding of "No historic properties affected" in accordance with 36 
CRF 800.4( d) for the proposed JSF EIS undertaking at NAS Lemoore, Kings County, California 
The Navy respectfully requests your comments by 10 May 2012. 

If you have any questions or need additional information, please contact George Herbst, 
Archaeologist or David Sproul, Historian (contact information under "copy to" section below). 

~"""'·""'S J. CARDOZA 
Deputy Public Works Officer, U.S. Navy 
By Direction of the Commanding Officer 
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Enclosure: Archaeological Resources Survey Report 

Copy to: George Herbst, Archaeologist 
Environmental Core, NA VF AC SW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-3146 
Email: george.herbst@navv.mil 

David Sproul, Historian 
Environmental Core, NA VF ACSW 
1220 Pacific Highway 
San Diego, CA 92132-5190 
Phone: 619-532-2819 
Email: david.sproul@navv.mil 
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Leanne Walker-Grant 

Tribal Chairperson 

Beverly J. Hunter 

Tribal Vice-Chairperson 

Craig Martinez 

Triba I Secretary/Treasurer 

Ray Barnes 

Tribal Council Member 

Matthew W. Jones 

Tribal Council Member 

23736 

Sky Harbour Road 

Post Office 

Box 410 

Friant 

California 

93626 

(559) 822-2587 

Fax 

(559) 822-2693 

TABLE MOUNTAIN RANCHERIA 
TRIBAL GOVERNMENT OFFICE 

May 1, 2012 

Dennis J. Cardoza 
Deputy Public Works Officer, U.S. Navy 
Department of The Navy 
Naval Air Station Lemoore 
700 Avenger Ave. 
Lemoore, Ca. 93246 

RE: 5090, Ser N45L/0042. 

To Dennis Cardoza: 

This is in response to your letter dated April10, 2012, regarding 5090, Ser 
N45L/0042, project. 

We appreciate receiving notice; however, this project site is beyond our area 
of interest. 

Sincerely, 

Bob Pennell 
Cultural Resources Director 



 

 

THIS PAGE INTENTIONALLY LEFT BLANK

Appendix H H-234 February 2013


	DEIS US Navy F-35C West Coast Homebasing Volume II
	Appendix A Public Involvement
	Scoping Summary Report
	1.0  INTRODUCTION
	2.0 SCOPING PROCESS
	3.0  SCOPING MEETINGS 
	3.1 Schedule and location
	3.3 Attendance
	3.4 Media

	4.0  SCOPING COMMENTS
	4.1 Methods
	4.2 Comments and Issues Analysis 
	4.2.1 Written Comments at Meetings
	4.2.2 Stenographer Comments
	4.2.3 Website Comments
	4.2.4 Mailed Comments

	4.3 Comment relevance to EIS
	4.4 Public Mailing List

	5.0 CONCLUSION

	DRAFT EIS DISTRIBUTION LIST

	Appendix B F-35C Training Operations
	F-35C TRAINING OPERATIONS
	REFERENCES

	Appendix C Noise
	Appendix C Noise
	Discussion of Noise and its Effect on the Environment
	C.1 Basics of Sound
	C.2 Noise Metrics
	C.3 Noise Effects
	C.4 References

	Aircraft Noise Study for F‐35C Basing Naval Air Facility El Centro, California
	1.0 Introduction
	2.0 Noise Study Methodology
	3.0 Baseline Scenario
	4.0 Alternative 1 – NAF El Centro Basing
	5.0 Alternative 2 – NAS Lemoore Basing
	6.0 Single Event Analysis
	References

	Aircraft Noise Study for F‐35C Basing Naval Air Station Lemoore, California
	1.0 Introduction
	2.0 Noise Study Methodology
	3.0 Baseline Scenario
	4.0 Alternative 1 – NAF El Centro Basing
	5.0 Alternative 2 – NAS Lemoore Basing
	6.0 Single Event Analysis
	References

	Analysis of Noise Modeling Parameters for F‐35A Military Training Route Operations
	Introduction
	Data Analysis

	Updated Methodology for F‐35A High Speed Airspace Modeling


	Appendix D Air Quality
	Appendix D Air Quality
	Draft General Conformity Determination with Air Emission Calculations for US Navy F‐35C West Coast Homebasing Naval Air Station Lemoore, California
	EXECUTIVE SUMMARY
	1. INTRODUCTION
	2. CLEAN AIR ACT CONFORMITY REQUIREMENTS
	2.1 GENERAL CONFORMITY RULE
	2.2 GENERAL CONFORMITY APPLICABILITY IN THE SAN JOAQUIN AIR POLLUTION CONTROL DISTRICT
	2.3 GENERAL CONFORMITY PROCESS
	2.4 DEMONSTRATION OF CONFORMITY

	3. CONFORMITY EVALUATION FOR THE PROPOSED ACTION WITHIN THE SAN JOAQUIN VALLEY AIR POLLUTION CONTROL DISTRICT
	3.1 PROJECT BACKGROUND
	3.2 CONFORMITY ANALYSIS METHODOLOGY
	3.3 BASELINE EMISSIONS
	3.4 PROPOSED ACTION CONFORMITY APPLICABILITY ANALYSIS
	3.5 DIRECT AND INDIRECT EMISSIONS

	4. CONFORMITY DETERMINATION FOR NITROGEN OXIDES
	5. REFERENCES
	ATTACHMENT 1: AIR EMISSION TABLES
	TABLE OF CONTENTS APPENDIX 1D – ATTACHMENT A: AIR EMISSION TABLES


	Draft Record of Non‐Applicability for Clean Air Act Conformity for US Navy F‐35C West Coast Homebasing Naval Air Station Lemoore, California
	Draft General Conformity Determination with Air Emission Calculations for US Navy F‐35C West Coast Homebasing Naval Air Facility El Centro, California
	EXECUTIVE SUMMARY
	1. INTRODUCTION
	2. CLEAN AIR ACT CONFORMITY REQUIREMENTS
	2.1 GENERAL CONFORMITY RULE
	2.2 GENERAL CONFORMITY APPLICABILITY IN IMPERIAL COUNTY AIR POLLUTION CONTROL DISTRICT
	2.3 GENERAL CONFORMITY DETERMINATION PROCESS
	2.4 DEMONSTRATION OF CONFORMITY

	3. CONFORMITY EVALUATION FOR THE PROPOSED ACTION WITHIN IMPERIAL COUNTY
	3.1 PROJECT BACKGROUND
	3.2 CONFORMITY ANALYSIS METHODOLOGY
	3.3 BASELINE EMISSIONS
	3.4 PROPOSED ACTION CONFORMITY APPLICABILITY ANALYSIS
	3.5 DIRECT AND INDIRECT EMISSIONS

	4. CONFORMITY DETERMINATION FOR NITROGEN OXIDES
	5. REFERENCES
	ATTACHMENT 1: AIR EMISSION TABLES
	TABLE OF CONTENTS APPENDIX 2D – ATTACHMENT A: AIR EMISSION TABLES

	ATTACHMENT 2: LETTER FROM THE IMPERIAL COUNTY AIR POLLUTION CONTROL DISTRICT REGARDING THE PROPOSED ACTION EMISSIONS

	Draft Record of Non‐Applicability for Clean Air Ac tConformity for US Navy F‐35C West Coast Homebasing Naval Air Facility El Centro, California


	Appendix E Land Use
	Appendix E Land Use Compatibility
	LAND USE COMPATIBILITY
	Table E-1 Land Use Compatibility Recommendations
	Table E-2 Air Installations Compatible Use Zones Suggested Land Use Compatibility in Accident Potential Zones
	Figure E-1 Military Influence Area for NAS Lemoore



	Appendix F Socioeconomics
	Appendix F Socioeconomics
	SOCIOECONOMIC MODELING
	Personal Consumption Expenditures
	Operations Expenditures
	Construction Expenditures

	REFERENCES


	Appendix G Traffic Study
	Appendix G Traffic Study
	1.0 INTRODUCTION
	1.1 Project Description
	1.2 Project Location
	1.3 Project Analysis Scenarios

	2.0 METHODOLOGY
	2.1 Data Collection
	2.2 Volume Development
	2.3 Level of Service Methodology
	2.4 Impact Determination

	3.0 TRIP GENERATION, DISTRIBUTION, AND ASSIGNMENT
	4.0 EXISTING CONDITIONS
	4.1 Intersections
	4.2 Roadway Segments
	4.3 Transit Service
	4.4 Truck Routes
	4.5 Freight and Commuter Rail
	4.6 Bicycle and Pedestrian Facilities

	5.0 FUTURE CONDITIONS
	5.1 2015 Conditions
	5.2 2028 Conditions

	6.0 IMPROVEMENTS
	7.0 LEVEL OF SIGNIFICANCE AFTER IMPROVEMENTS
	8.0 LIST OF REFERENCES


	Appendix H Cultural & Traditional Resources
	Appendix H Cultural & Traditional Resources
	Alternative 1 - NAFEC Homebasing Correspondence
	NAFEC SHPO Letter
	NAFEC to Quechan Tribe of the Fort Yuma Indian Reservation
	NAFEC to Cocopah Tribe of Arizona
	NAFEC to Barona Band of Mission Indians
	NAFEC to Campo Band of Diegueno Mission Indians
	NAFEC to Ewiiaapaayp Band of Kumeyaay Indians 
	NAFEC to La Posta Band of Diegueno Mission Indians
	NAFEC to Jamul Indian Village
	NAFEC to Inaja Band of Diegueno Mission Indians of the Inaja and Cosmit Reservation
	NAFEC to Manzanita Band of Mission Indians
	NAFEC to Mesa Grande Band of Mission Indians
	NAFEC to Sycuan Band of Mission Indians
	NAFEC to Santa Ysabel Band of Mission Indians
	NAFEC to San Pasqual Band of Diegueno Mission Indians
	NAFEC to Viejas Band of Mission Indians
	NAFEC to Augustine Band of Mission Indians 
	NAFEC to Torres-Martinez Desert Cahuilla Indian Tribe 
	NAFEC to Cabazon Band of Mission Indians
	Cocopah Indian Tribe Response to NAFEC 

	Alternative 2 - NASL Homebasing Correspondence 
	NASL SHPO Letter
	SHPO Response to NASL
	NASL to Picayune Rancheria Chukchansi Indians
	NASL to Tachi-Yokut Tribe Santa Rosa Rancheria
	NASL to Cold Springs Rancheria Tribe
	NASL to Big Sandy Rancheria of Mono Indians
	NASL to Table Mountain Rancheria Tribe
	NASL to Tule River Indian Tribe
	NASL to North Fork Rancheria Tribal Office
	Table Mountain Rancheria Tribe Response to NASL






